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Statement of Disclaimer 
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Executive Summary 
A fire protection and life safety analysis of the Henderson Engineers, Inc. (HEI) building in Lenexa, KS (Kansas 
City) is performed. Both prescriptive and performance-based methods have been used to evaluate the building 
against the codes and standards of the 2012 International Building Code (IBC). 
 
Prescriptive fire protection and life safety systems analyzed: 
 Occupancy Classification 
 Building Construction Type 
 Fire Protection Features 
o Structural Fire Protection 
o Fire Barriers 
 Fire Protection Systems 
o Automatic Fire Sprinkler System 
o Fire Alarm System 
 Means of Egress 
 
During the prescriptive approach, the following deficiencies were identified: 
 As-builts indicate a horizontal assembly fire-resistance rating of only 1-hour, while shafts in the building 
are 2-hour fire-resistance rated. 
 Fire alarm notification devices are missing/over-spaced throughout the building. 
 Occupant load exceeds egress capacity on the 3rd Floor, and total building occupant load exceeds total 
building egress capacity.  
 
A performance-based analysis of the HEI building is performed. The evaluation involves the evaluation of a 
design fire scenario that accounts for an increased occupant load and the elimination of an exit. This scenario is 
modeled using Pathfinder, Pyrosim, and Fire Dynamics Simulator (FDS). The tenability results of the simulation 
are compared to the established tenability thresholds to determine the available safe egress time (ASET) for each 
scenario. This time is compared to the required safe egress time (RSET) defined by a pathfinder simulation for 
the increased occupant load to egress from the floor in the design fire scenario. The fire scenario evaluated an 
upholstered couch fire in a small room. RSET was calculated as 500 seconds and ASET was determined to be 
160 when the visibility tenability criteria is exceeded. However, this result does not necessarily confirm that 
ASET<RSET because at the time that the tenability was exceeded, the pathfinder simulation indicated that all 
occupants were queued at the exit. The possibility for occupants to get lost, due to low visibility while looking for 
an exit, is diminished because the occupants are already in the vicinity of the exit stair. Overall, it would be up to 
the AHJ to determine if this performance based design passes.  
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Background 
The Henderson Engineers, Inc. (HEI) building is a four story office building located in Lenexa, KS, which is 
located in the Greater Kansas City area. The building was built in 2000 and, according to as-builts, was designed 
in accordance with both the 1994 and 1997 editions of the Uniform Building Code (UBC). The hard copy as-builts 
were not complete, which made the rationale behind the use of both the 1994 and 1997 unclear. For this report, 
the 2012 Edition of the International Building Code (IBC) will be used to verify code compliance.  
 
The primary occupant in the building is HEI who occupies the 1st, 3rd, and 4th Floors. Other tenants who occupy 
the 2nd floor are University of Phoenix offices and an accounting office. The building is designed as an open-office 
concept in that each portion of an office space is open to the remainder of the floor. There are a few conferenc e 
rooms and single occupant offices on each floor that are provided with walls. The open office space is occupied 
by half-height cubicles.  
 
The building is located in a business park and is separated from other buildings on the lot. The exterior façade of  
the building entrance is primarily glass with concrete, while the rest of the building’s façade incorporates equal 
parts of concrete and glass. The exterior of the building is shown in Figure 0. 
 
 
Figure 0. Exterior of HEI Building 
 
The Henderson Engineers, Inc. (HEI) building was chosen at the mid-point of the program when I accepted a job 
with HEI in February 2015. I later accepted another job offer in October of 2015 in Los Angeles, CA and was 
unable to continue my access to the as-builts or the building. As a result, I was unable to verify the design and 
layout of fire protection/life safety systems. I have been in communication with other engineers at the firm to 
confirm the configuration in the building to be as accurate as possible. 
 
Henderson Engineers, Inc. recently purchased the building after occupying it for the last few years. The FPE’s 
that work for HEI have been aware of the issues/areas of improvement regarding the fire protection/life safety 
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systems, but have been unable to make the corrections as the prior building owner was not concerned. Now that 
Henderson owns the building, improvements to the system are likely taking place. 
 
I have made every effort to include all relevant information necessary for discussion of the issues outlined in this 
report. This document is by no means, enforceable.  
 
The following fire protection and life safety report has been prepared to identify issues of primary concern with 
respect to fire-protection, life safety, and building code compliance for the Henderson Engineers, Inc. building in 
Lenexa, KS. Applicable code sections are included in this report.  
 
This report is organized in a similar manner to how the IBC is formatted. Only applicable code sections are 
included in this report. The report will discuss key issues in the prescriptive design of the building and how those 
issues determine the applicable code requirements. The topics covered in the prescriptive code analysis are: 
 
 Occupancy Classification 
 Building Construction Type 
 Fire Protection Features 
o Structural Fire Protection 
o Fire Barriers 
 Fire Protection Systems 
o Automatic Fire Sprinkler System 
o Fire Alarm System 
 Means of Egress 
o Required Safe Egress Time 
 
A performance-based analysis is also performed that analyzes a fire on a floor with an increased occupant load 
and loss of an exit. This scenario was modeled using Pyrosim, Pathfinder, and Fire Dynamics Simulator . These 
tools were used to determine tenability, Required Safe Egress Time, and Available Egress time. The results of the 
performance-based analysis are discussed in further detail in this report. 
 
Deficiencies were discovered in the prescriptive analysis portion of the report. These deficiencies are discussed 
and recommendations are provided in order to bring these issues up to code.  
 
All schematics, additional calculations, and material data sheets are included in the Appendices. 
 
 
Applicable Codes and Standards 
The following codes are applicable for this project: 
 International Building Code, 2012 edition (IBC) 
 NFPA 13: Standard for the Installation of Sprinkler Systems, 2013 edition 
 NFPA 14: Standard for the Installation of Standpipe and Hose Systems, 2013 edition 
 NFPA 25: Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection   
Systems, 2014 edition 
 NFPA 72: National Fire Alarm and Signaling Code, 2013 edition 
 NFPA 101: Life Safety Code, 2015 edition 
  
 
 
 
June 14, 2016 
Page 8 of 68 
 
      
 
Key Issues 
The following section highlights key issues which have been identified in this project building. These issues are 
necessary to identify and address as it affects what applicable code sections should be referenced.  This section 
provides commentary and design solutions for addressing these issues. The key issues discussed are the 
building’s construction type and allowable area, along with the allowable building area modifications. As-built data 
is the source for the construction type and wall ratings of the building. This data is reviewed against the 2012 IBC. 
 
BUILDING CONSTRUCTION TYPE AND ALLOWABLE AREA 
The construction type provided on the as-builts in Table 1 indicates “TYPE II – ONE HOUR” construction. This 
building is considered Type II-A construction in accordance with the IBC. 
 
Table 1. As-Built Code Information 
Construction 
Type 
Exterior 
Bearing 
Walls 
Exterior 
Non-Bearing 
Walls 
Interior 
Bearing 
Walls 
Corridor 
walls 
Structural 
Frame 
Shaft 
Enclosures 
Floor-Ceiling/ 
Floor 
Roof-Ceiling/ 
Roof 
Type II-One Hour 1-Hour 1-Hour 1-Hour 1-Hour 1-Hour 2-Hour 1-Hour 1-Hour 
 
Table 2. Compares the design criteria of IBC Table 503 with the as-builts of this building. 
 
 
Table 2. IBC Code Information 
Occupancy 
Construction 
Type 
Allowable 
Height 
Actual 
Height 
Allowable 
Stories 
Actual 
Stories 
Allowable Area 
per Story (ft2) 
Approximate Area 
per Story (ft2) 
Group B Type II-A 65’-0” 52’-6” 5 4 37,500 34,500 
 
Accessory Occupancies (Section 508.2) 
Accessory occupancies within Group B occupancies that are less than 750 ft2 or have less than 50 occupants are 
considered Group B occupancies in accordance with Section 303.1.1. Some areas programmed as conference 
rooms, fitness areas (The Pit), and office kitchens (bistros) on the 1st, 2nd, 3rd, and 4th floors are over 750 ft2 and 
are therefore considered Group A-3 occupancies in accordance with Section 303.1.2. The total floor area 
occupied by the Group A-3 spaces on each floor is as follows: 
 
 1st Floor  
o The Pit – 1000 ft2 
o Lobby – 935 ft2 
 2nd Floor  
o Conference Room – 866 ft2 
 3rd Floor  
o Bistro – 840 ft2 
o Kansas/City Conference Room – 1595 ft2 
o Power H Conference Room – 822 ft2 
 4th Floor 
o Bistro – 1027 ft2 
 
The A-3 areas on each floor occupy less than 10% of the total floor area per floor. The total area occupied by A-3 
occupancies in the building is less than the tabular allowable area for a Group A-3 occupancy constructed with 
Type II-A construction in accordance with Table 503. These A-3 occupancies are permitted to be considered as 
accessory occupancies in accordance with Section 508.2 and are not required to be separated from the existing 
Group B spaces. The building will remain classified as a Group B occupancy throughout.  Means of egress 
requirements within the A-3 spaces are still required to comply with the Chapter 10 requirements for an assembly 
occupancy.   
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BUILDING AREA MODIFICATIONS (SECTION 506) 
Currently, the limiting occupancy is Group B and the greatest proposed floor area is approximately 34,235 ft2 and 
is less than the allowable area per story of 37,500 ft2. The total building allowable area is exceeded, however, 
without any area modifications. The following equations provide the allowable area increases for this building 
based on building frontage and the installation of sprinklers in accordance with Section 903.3.1.1. 
 
IBC Equation 5-1 
𝐴𝑎 = {𝐴𝑡 + [𝐴𝑡 × 𝐼𝑓] + [𝐴𝑡 × 𝐼𝑠]} 
 Where: 𝐴𝑎=Allowable building area per story (square feet) 
  𝐴𝑡= Tabular building area in accordance with IBC Table 503 (square feet) 
  𝐼𝑓= Area increase factor due to frontage as calculated in accordance with IBC Section 506.2 
  𝐼𝑠= Area increase factor due to sprinkler protection as calculated in accordance with  
IBC Section 506.2. 𝐼𝑠 = 3 for sprinklered buildings with no more than one story above grade  
plane, 𝐼𝑠 = 2 for sprinklered buildings with more than one story above grade plane. 
 
IBC Equation 5-2 
𝐼𝑓 = [
𝐹
𝑃
− .25] 𝑊/30 
Where: 𝐼𝑓= Area increase due to frontage 
𝐹= Building perimeter that fronts on a public way or open space having 20 feet open minimum 
      width (feet) 
  𝑃= Perimeter of entire building (feet) 
  𝑊= Width of public way or open space (feet) in accordance with IBC Section 506.2.1  
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HEI Building Allowable Area (Type II-A) 
𝐼𝑓 =
[
𝐹
𝑃
− .25] 𝑊
30
=
[1 − .25]30
30
= .75 
𝐼𝑠 = 2 
 
𝐴𝑎 = {37,500 + [37,500 × .75] + [37,500 × 2]} = 𝟏𝟒𝟎, 𝟔𝟐𝟓 𝐒𝐅 Allowed per floor. 
 
Allowable Building Area 
The total allowable area for the entire building is determined by multiplying the allowable building area per story 
by 3 for buildings with three or more stories above grade plane in accordance with IBC Section 506.4.1. The total 
allowable building area is 421,875 ft2 and is greater than the actual building area of 131,528 ft2. 
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Code Compliance Outline and Narrative 
The following section is the code compliance outline and narrative for this building. This outline is intended to 
identify the code minimum requirements for fire protection, life safety, and building code compliance within this 
building. The current design of the fire protection and life safety systems in this building will be evaluated against 
minimum code requirements.  
 
OCCUPANCY CLASSIFICATION (IBC CHAPTER 3) 
The HEI building includes the following occupancies in Table 3: 
 
Table 3. Occupancy Classification and Identification 
Building Area/Use Occupancy Classification Color Key 
Office Areas Group B  
Conference Rooms  
(less than 50 persons/750 square feet) 
Group B* 
 
Conference rooms  
(greater than 750 square feet) 
Group A (Accessory) 
 
Lobbies Group A (Accessory)  
Kitchens (Bistros) Group A (Accessory)  
Electrical/Mechanical/Utilities/Janitors Incidental Use  
Fitness Area (The Pit) Group A (Accessory)  
 
*Assembly occupancies that serve less than 50 occupants or are less than 750 square feet are to be considered 
as Group B in accordance with IBC Section 303.1.2.  
 
The location of each occupancy classification is shown in Figures 1, 2, 3, and 4. 
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Figure 1. 1st Floor Occupancy Classifications 
 
 
 
Figure 2. 2nd Floor Occupancy Classifications 
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Figure 3. 3rd Floor Occupancy Classifications 
 
 
 
Figure 4. 4th Floor Occupancy Classifications 
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BUILDING CONSTRUCTION TYPE (IBC CHAPTER 6) 
Types of Construction (Table 601) 
The building is classified as Type II-A construction. The following fire-resistance rated construction is required for 
this construction type, as described in IBC Table 601. 
 
IBC Table 601 
Building Element 
Type II-A 
Required Rating 
(Hours) 
Primary Structural Frame 1 
Bearing Walls: 
Exterior 
Interior 
 
Table 602 
1 
Nonbearing Walls and Partitions: 
Interior 
0 
Floor construction and 
secondary members 
1 
Roof construction and secondary 
members 
1 
 
Refer to the Fire and Smoke Protection Features Section of this report for more details on glazing, fire barriers, 
and fire walls.  
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Fire-Resistance Ratings of Exterior Walls (Table 602) 
The HEI Building is separated from the nearest interior lot line by greater than 30 feet on all sides as shown in 
Figure 5. Therefore, there are no exterior wall rating requirements per IBC Table 602.  
 
 
Figure 5. Fire Separation Distance 
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FIRE PROTECTION FEATURES (IBC CHAPTER 7) 
The following is a summary of the fire protection features required to limit the spread of fire and products of 
combustion throughout the building. The information on the as-builts appears to be non-compliant with the code. 
These issues will be discussed. Not all of the applicable requirements in Chapter 7 are found herein.  
 
Structural Members (Section 704) 
The columns and beams used in this structure are wide flange steel. The reinforcing members are covered with 
1½” of concrete, while the support members are covered with 1½” of spray applied fire resistive material (SFRM) 
in accordance with UL P717. Some columns that are in open areas of the floor are both coated with SRFM and 
are have a wall built around them with 5/8” gypsum wall board. The SFRM is applied along the entire length of the 
column including connections to other structural members in accordance with Section 704.2.  These members 
have a fire-resistance rating of 1-hour.   
 
Exterior Walls (Section 705) 
The exterior walls are non-load bearing and are comprised of 4” steel studs spaced 16” on center, fiberglass 
insulation, 5/8” type X gypsum wall board, and 6” of architectural pre-cast concrete. These exterior walls are rated 
for one hour. The doors and windows at the exterior are not rated however. 
 
The interior walls and partitions are comprised of 3 ½” steel studs spaced 16” on center, fiberglass insulation, and 
5/8” type X gypsum wall board on each side of the wall. These walls also have a 1-hour fire-resistance rating. 
 
The maximum area of unprotected openings permitted in an exterior wall in any story of the building must not 
exceed the limitations outlined in the table 705.8 shown below.   
 
IBC Table 705.8 
Fire Separation Distance Opening Protection Allowable Area 
10’ to Less than 15’ Unprotected Sprinklered 45% 
15’ to Less than 20’ Unprotected Sprinklered 75% 
20’ to Less than 25’ Unprotected Sprinklered No Limit 
25’ to Less than 30’ Unprotected Sprinklered No Limit 
30’ or Greater Unprotected Sprinklered Not Required 
 
Because the fire separation distance exceeds 30’ on all sides, the building is permitted to have unlimited 
openings. 
 
Fire Barriers (Section 707) 
Fire barriers are provided at shaft enclosures and exit stair enclosures. The following requirements apply to fire 
barriers for this building: 
 
Where exterior walls make up part of a rated enclosure, the exterior wall must comply with the requirements of 
Section 705 for exterior walls – exterior walls need not be rated as required for fire barriers in accordance with 
Section 707.4. 
Fire barriers are required to be continuous from floor to ceiling in accordance with Section 707.5. The fire barriers 
installed throughout the building are continuous from floor to floor/ceiling assemblies.  
Fire barriers are required to be supported by construction that carries at least the same fire-resistance rating as 
the fire barrier in accordance with Section 707.5.1.   
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Horizontal Assemblies (Section 711) 
The roof and floor assemblies are constructed with structural steel deck, concrete, and welded wire fabric with a 
total thickness of 4” per floor. The exposed steel deck is covered with spray applied fire resistive material in 
accordance with UL P717. The decks and roof are supported by wide flange steel joists and are 1 hour rated 
members. 
 
Horizontal assemblies for this building are required to be fire-resistance rated in accordance with the 
requirements of 713.4. In accordance with 707.5.1, horizontal assemblies for this building are required to be 
constructed with a 2-hour fire-resistance rating because shafts that penetrate these assemblies are 2 hour fire 
resistance rated. The horizontal assemblies were constructed as 1-hour fire-resistance rated according to the as-
builts. 
 
Shaft Enclosures (Section 713) 
Shaft and stairway enclosures are required to have a fire-resistance rating of 1-hour when connecting three 
stories or less, and a fire-resistance rating of 2-hours when connecting four or more stories in accordance with 
Section 713.4. The stairwells, elevator shafts, and MEP shafts are all 2-hour fire resistance rated according to the 
as-builts. Many of the MEP shafts, however, are only required to be 1-hour rated because they connect 3 stories 
or less. 
 
Two of the three interior exit stairways exit directly into an exit passage way. These passageways are required to 
have a fire-resistance rating equal to the stairwell they serve. Because the stairs are 2-hour fire-resistance rated, 
the exit passageways are required to be 2-hour fire-resistance rated also in accordance with Section 1023.3. It is 
unclear what the designed rating of the passageways are from the as-builts. Because the horizontal assemblies 
are 1-hour, it can be assumed that the passageways are 1-hour as well. 
 
Opening Protectives (Section 716) 
Fire Doors (Section 716.5) 
Fire doors at shaft and stair enclosures must be 90-minute fire-protection rated. Viewports in stair shaft doors are 
limited to 100 square inches or less. All fire doors located at shaft walls in this building are 90-minute fire-
protection rated and contain no viewports. 
 
Doors in shafts must be automatic closing upon fire alarm activation in accordance with Section 713.7. All stair 
doors in this building are automatic closing and normally closed. 
 
The fire-resistance ratings are shown in Figures 6, 7, 8, and 9.  
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Figure 6. Fire Resistance Ratings – 1st Floor 
 
 
 
 
 
Figure 7. Fire Resistance Ratings – 2nd Floor 
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Figure 8. Fire Resistance Ratings – 3rd Floor 
 
 
Figure 9. Fire Resistance Ratings – 4th Floor 
 
The fire-resistance ratings on the as-builts indicate that the horizontal assembly is rated at a lower fire-resistance 
rating than the shafts it supports. This is an issue that cannot easily be resolved. It is likely that the as-builts did 
not have enough associated detail to indicate that requirement.  
 
It is hard to determine if the fire protection features installed in the building are code compliant. The information 
provided on the as-builts indicates that the 2-hour fire-resistance rating of the stairwell shafts are compromised by 
the 1-hour fire-resistance rating of the horizontal assemblies.   
   
The following section discusses the installed fire protection systems in the building.  
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FIRE PROTECTION SYSTEMS (IBC CHAPTER 9) 
The following section addresses the fire protection systems installed in the building. This includes fire alarm and 
fire sprinkler systems. Fire alarm and fire sprinkler shop drawings do not exist for this building. The fire alarm 
drawings were created, by inspection, by an engineer at HEI. Deficiencies found on these drawings are identified 
as part of this project report. Those responsible for building maintenance and upgrades are aware of these 
deficiencies. The layout of the sprinkler system was assumed/created for the purpose of this culminating project. 
The design of the system is based off of my own limited experience in the building, and communication with 
FPE’s that work in the building currently.      
 
Automatic Fire Sprinkler System (Section 903) 
 
A 12” city main loops around the business park to supply the buildings on site. An 8” main tees off to supply the 
fire hydrant adjacent to the building. The hydrant reduces to a 6” ductile iron pipe that feeds the backflow 
preventer, then continues to the sprinkler systems in the building. 
 
The backflow preventer is located in a “pit” outside of the building. A pit is an underground compartment that is 
used for the storage/location of a backflow preventer in regions where the atmospheric temperature goes below 
32 degrees Fahrenheit. The backflow preventer is an Ames 3000 SS backflow preventer.  
  
Flow test data was not available on any drawings, so a static pressure of 67 psi and a residual pressure of 55 psi 
with a flow of 850 gpm at the hydrant were assumed. This data is reasonable for the purposes of this project. 
 
The Fire Riser Room contains four risers: Riser 1, Riser 2, Riser 3, and Riser 4 that each correspond with Floors, 
1, 2, 3, and 4 respectively. Each riser consists of a Victaulic FireLock 705 Butterfly Control Valve, Viking Test and 
Drain with a relief gauge, and a Potter Vane Type Water Flow Alarm Switch. The Potter flow alarm switch is 
connected to the fire alarm system to notify the fire alarm control panel that a fire event is likely occurring, due to 
the flow of water over the flow switch paddle. The fire alarm system is explained in more detail in the fire alarm 
section of this report.  
 
The system is designed as a treed system with Schedule 10 black ductile iron piping for the mains, and Schedule 
40 black ductile iron piping for the branchlines. The mains are routed from the first floor to the other floors via the 
mechanical shafts located at the elevators. Typical branchline sizes are 1”, 1.25”, and 1.5”, depending on the 
location on the branch and how many sprinklers are being served. 
 
The sprinklers installed in the building are Rasco F1 3615 glass bulbs by Reliable. These are 5.6K, ½”NPT 
ordinary temperature (135 F/57 C), quick-response sprinklers. 
 
A fully automatic fire sprinkler system in accordance with IBC Section 903.3.1.1 is currently installed in the 
building. Group B areas, including office areas, conference rooms, bistros, and The Pit are classified as a light-
hazard occupancy per NFPA 13. Incidental electrical/mechanical/janitorial rooms are classified as Ordinary 
Hazard Group 1.  
 
Light Hazard occupancies are limited to sprinkler coverage area of 225 ft2 per head, with a maximum spacing of 
15 feet apart. Ordinary Hazard Group 1 occupancies are limited to sprinkler coverage area of 130 ft2 per head, 
with a maximum sprinkler spacing of 15 feet.  
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The sprinkler system in the building is designed as follows:  
 
 Quick-response sprinklers are installed in light-hazard areas in accordance with IBC Section 903.3.2. 
Additionally, quick response sprinklers are installed in ordinary hazard areas. 
 All valves controlling the water supply for automatic fire sprinkler systems, water levels and temperatures, 
critical air pressures and water-flow switches are electrically supervised by a listed fire alarm control unit 
in accordance with Section 903.4. 
 Alarm, supervisory and trouble signals automatically transmit a signal to an approved supervising station. 
In accordance with Section 903.4.1. 
 One exterior audible device is connected to the automatic fire sprinkler system in accordance with 
Section 903.4.2. This alarm is located above the exterior door to the “Fire Riser Room” .  
 Class I standpipes are located on the floor level of landing in all stairs in accordance with NFPA 14. 
 
Remote Area Calculation – Preliminary Hand Calculation 
The most remote area for sprinkler coverage was found to be in the Northeast portion of the building on the 4 th 
Floor. The following are preliminary demand calculations are shown below.  
 
 The most hydraulically demanding area within the building is a Light Hazard Occupancy on the 4th Floor.  
In accordance with Figure 11.2.3.1.1 of NFPA 13, the required area of activation for Light Hazard 
Occupancies is 1500 ft2 with a density of 0.1 GPM/ft2 
 
 The maximum protection area for Light Hazard Occupancies is 225 ft2 in accordance with Table 8.6.2.2.1 
(a) of NFPA 13.   
 
 The number of required sprinklers in the sprinkler area of activation is calculated as follows: 
o 225 ft2 x 0.1 GPM/ft2 = 22.5 GPM 
o (1500 ft2) / (225 ft2/sprinkler) = 7 sprinklers 
 
 The flow demand from the sprinkler area of activation is calculated as follows: 
o 22.5 GPM x 7 sprinklers = 157.5 GPM 
 
 The following calculations add 250 GPM for hose stream requirements:  
o 157.5 GPM + 250 GPM = 407.5 GPM Total Sprinkler System Flow Demand 
 
Remote Area Calculation – Computer Calculations 
The remote area demand was calculated using HASS 8.5. The complete drawings in Appendix C indicate the 
pipe sizes, nodes, and remote area used in the calculation. The results are shown Figures 10 and 11. 
 
 
 
June 14, 2016 
Page 22 of 68 
 
      
 
 
Figure 10. Remote Area Calculation – 4th Floor 
 
 
Figure 11. Sprinkler System Hydraulic Demand at Water Supply 
 
The remote area was spaced less than 15’x15’, so the number of sprinklers in the remote area was 9. The flow 
from the sprinklers was calculated to be 151 GPM, and with a hose stream allowance of 250 GPM, the total 
demand of the system is 401 GPM at 51.74 PSI. The available pressure at 401 GPM is 64.01 PSI, which results 
in a safety factor of 12.27 psi, or 20%. The calculation data is in Appendix D. 
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Inspection, Testing, and Maintenance (NFPA 25) 
Table 4 outlines the basic inspection, testing, and maintenance schedule for the sprinkler system and standpipes 
in the building in accordance with Chapters 5 and 6 of NFPA 25. 
 
Table 4. Sprinkler System Inspection, Testing, and Maintenance Requirements 
System 
Component 
Description Inspection Testing Maintenance 
Piping Schedule 40: 
Pipe sizes 2” or less 
 
Schedule 10: 
Pipe sizes greater than 2” 
Annually N/A As Needed 
Fittings Elbows, Tees, Couplings Annually N/A As Needed 
Sprinklers Rasco F1 3615 Annually At 20 years and every  
10 years thereafter 
Annually/As needed 
Valves 
6” Ames 3000SS BFP 
Check Valves 
Butterfly Valves 
Weekly/Monthly 
5 years 
Locked: Monthly 
Annually 
Annually 
Position & Operation: Annually 
Annually/As needed 
Annually 
Annually 
Hangers 3/8” x 2 1/4 Kwick Bolts 
1”-4” Hanger Rings 
3/8” All Thread Rod 
Annually N/A As Needed 
 
With limited access to the fire sprinkler system installed in the building, from personal observation, and 
observation of other FPEs in the building, it’s reasonable to state that the fire sprinkler system is compliant with 
NFPA 13 and IBC requirements. A more recent water supply report would be beneficial in getting a more realistic 
picture of the hydraulic demand of the system. Components that effect both the fire alarm and fire sprinkler 
systems are discussed in the following section, along with the analysis of the fire alarm system. 
 
Fire Alarm System (Section 907) 
The following section describes the fire alarm system for this building including components, component 
locations, disposition of signals, standby power calculations, and inspection, testing, and maintenance 
requirements. This system is compared to the prescriptive code requirements in the 2012 IBC. Recommendations 
for additions to the fire alarm are also discussed. Applicable references to schematics will be provided in this 
section. For full size schematics, please refer to Appendix E.   
 
A fire alarm system designed in accordance with the requirements of NFPA 72 for Group B buildings, is currently 
installed in the building. Section 907.2.2 requires a manual fire alarm system be provided because the combined 
occupant load is more than 500 occupants. There is an exception to this requirement, however, because an 
automatic sprinkler system installed in accordance with 903.3.1.1 is provided and occupant notification devices 
are wired to activate upon sprinkler waterflow. The Potter VSR is the device that alerts the fire alarm control panel 
to the flow of water and subsequently alerts the occupants via the horn and strobe devices installed throughout 
the building. The building utilizes both manual and automatic alarm systems. 
 
The fire alarm system in the building is designed as follows: 
 
 Notification devices meet the requirements of NFPA 72 and Section 907.5. 
 The fire alarm system is activated by sprinkler water flow, and by manual pull stations at each of the exit 
stairwells.  
 Alarm, supervisory, and trouble signal annunciation is provided at a main control unit in compliance with 
NFPA 72 (907.6.3.1). 
 Fire alarm monitoring by an approved supervising station is provided in compliance with NFPA 72 
(907.6.5). 
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Fire Alarm Control Panel 
The fire alarm control panel installed in this building is a Siemens Cerberus Pyrotronics MXL-IQ, and is located in 
the south exit corridor on the first floor. This panel has alarm, audible silence, supervisory, and trouble signal 
capabilities. The fire alarm system is both automatically and manually activated by utilizing pull stations, ceiling 
mounted fire detectors, and water flow switches. This building does not utilize the annunciator capabilities of the 
panel. 
 
Fire Detection Devices 
The most abundant and most notable fire detection devices are the fire sprinklers. The sprinklers are located 
throughout the building as part of the wet sprinkler system, meaning that the water flow sensor will alarm when 
the sprinklers are activated. The Water Flow switch is a Potter VSR and will send a signal to the fire alarm control 
panel and activate the horn/strobes throughout the building. The majority of the sprinklers are recessed pendents. 
The model of the sprinklers are the Rasco F1 3615 glass bulbs by Reliable. These are ordinary temperature (135 
F/57 C), quick-response sprinklers. These sprinklers are activated when the liquid inside the glass bulb of the 
sprinkler reacts to a certain temperature, expands, and breaks the glass tube that is restricting water flow. This 
will also be the model sprinkler used in the performance-based design portion of the report.  
 
Another type of detection device installed in the building are the ceiling mounted fire detectors. These are mainly 
mounted in the elevator lobbies, but some are placed before exit passage ways. The intent of the ones located in 
front of the elevator is to prevent an elevator from opening onto a fire floor. The model installed for the building is 
the Siemens FP–11 FirePrint detector. This detector utilizes both thermal and photoelectric detection.  
 
There are also manual pull stations located throughout the building. These are Siemens Model HMS-S single-
action pull stations are located at the stairwell and 1st Floor exits throughout the building. Cut sheets have been 
provided in Appendix G for the fire notification and detection devices installed in the building.  
 
Disposition of Alarm, Supervisory, and Trouble signals 
The issue with alarm activations in large offices is that most occupants in the building "don't have time" to deal 
with an alarm signal because they assume it's false. Some would consider having a kill switch on the panel for the 
times where there are false alarms, and preventing occupants to evacuate for nothing. In the event of an 
emergency there would still be some hesitation in leaving, but ultimately once the fire was put out, some would be 
quick to turn off the noise and get back to work. This is potentially dangerous considering that the alarm would 
activate for the whole building and not just the fire area. It is important to utilize the FACP to see if the problem is 
persisting in other areas or if it has truly been resolved. That's why an emergency plan that complies with NFPA 
72 has to be in place.  
 
The FACP receives alarm, supervisory, and trouble signals from every floor of this building. This panel has a 
digital alarm communicator to transmit the trouble signal to monitoring station, hired by the building owners. This 
fire alarm system composite NFPA 72, 2013 sections 10.12 - 10.15 which addresses alarm signals, device 
deactivation, the subsequent activation of devices, supervisory signals, and trouble signals. Section 26.4.6 details 
the disposition of the signals with the following requirements: 
 
26.4.6.6.1 Alarms. Upon receipt of an alarm signal, the proprietary supervising station operator shall initiate 
action from the following: 
 
1. Notify the fire department, the emergency response team, and other parties as the AHJ requires.  
2. Dispatch a runner or technician to the alarm location to arrive within 2 hours after receipt of a signal. 
3. Restore the system as soon as possible after disposition of the cause of the alarm signal.  
 
26.4.6.6.3 Supervisory Signals. Upon activation of sprinkler or other supervisory signals, the proprietary 
supervising station operator shall initiate action to perform the following if required: 
 
1. Communicate immediately with the designated person(s) to ascertain the reason for the signal.  
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2. Dispatch personnel to arrive within 2 hours to investigate, unless supervisory conditions are promptly 
restored. 
3. Notify the fire department if required by the AHJ. 
4. Notify the AHJ when sprinkler systems are wholly or partially out of service for 8 hours or more.  
5. Provide written notice to the AHJ as to the nature of the signal, time of occurrence, and restoration of 
service when equipment has been out of service for 8 hours or more. 
 
26.4.6.6.4 Trouble Signals. Upon receipt of trouble signals or other pertaining solely to matters of equipment 
maintenance of the alarm system, the proprietary supervising station operator shall initiate action to perform the 
following, if required: 
 
1. Communicate immediately with the designated persons(s) to ascertain reason for the signal.  
2. Dispatch personnel to arrive within 4 hours to initiate maintenance, if necessary. 
3. Notify the fire department if required by the AHJ. 
4. Notify the AHJ when interruption of service exists for 4 hours or more. 
5. When equipment has been out of service for 8 hours or more, provide written notice to the authority 
having jurisdiction as to the nature of the signal, time of occurrence, and restoration of service. 
 
Notification Device Location 
Wall and ceiling mounted horn/strobes and strobes are located throughout the building. They are the Wheelock 
Exceeder Series from Cooper Notification. Cut sheets have been provided in Appendix G for the fire alarm 
notification devices installed in the building.  
 
There appears to be an adequate representation of the layout of the system on the as-built, for the most part, but 
there are a few issues that need to be addressed. 
 
The current location of notification devices are shown on the drawings in Appendix E. The spacing follows the 
criteria listed in section 18.5.5.4 (spacing in rooms) and 18.5.5.5 (spacing in corners). Upon an on-site inspection 
of the building while referencing the as-builts, I discovered that some notification appliances are missing or over-
spaced.  
 
In the center of the building on the first floor F.6/7.8 is the Jazz Conference Room. This room is missing a 
notification device, so Wheelock exceeder 30 cd horn/strobe is shown on the drawing to be added in Figure 12. 
Based on the evaluation of the rest of this floor, no other spacing or placement issues were discovered.  
 
 
Figure 12. New Notification Device – Jazz Conference Room, 1st Floor 
 
 
 
 
June 14, 2016 
Page 26 of 68 
 
      
 
On the third floor, it was discovered that a few locations did not have adequate coverage or devices installed 
either. The first efficiency is at G.3/8.2 and is the formal lobby for HEI. There's currently a horn/strobe installed in 
another portion of that lobby, but is obstructed by the stairwell walls for the rest the lobby. A Wheelock exceeder 
75 cd horn/strobe is shown on the drying to be added in Figure 13.  
 
 
Figure 13. New Notification Device – Formal Lobby, 3rd Floor 
 
Another location on the third floor where device should be added is on the column at J/1. The rest of the open 
office space is covered, except for this area. A Wheelock exceeder 110 cd horn/strobe is shown on the drawing to 
be added in Figure 14. The placement at this location will also help avoid being obstructed by offices and work 
rooms in the area.  
 
Figure 14. New Notification Device – Column J/1, 3rd Floor 
 
The final location for a device to be at on the third floor is in the Vault Conference Room located in the southeast 
corner of the building at M/1. For this room a Wheelock exceeder 30 cd horn/strobe is shown on the drawing to be 
added in Figure 15.  
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Figure 15. New Notification Device – Vault Conference Room, 3rd Floor 
 
The fourth floor has two locations in need of a notification device to be added. The first of which is located in the 
Quiet Room. This is a room intended employees to take a break to relieve stress by relaxing and meditating in the 
low lit room with darkened windows, in order to remove distraction. A Wheelock exceeder 15 cd Strobe is shown 
on the drawing to be added in Figure 16. 
 
 
Figure 16. New Notification Device – Quiet Room, 4th Floor 
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The second location on the fourth floor is the collaboration office located at L/5. For this room Wheelock Exceeder 
75 cd strobe is shown on the drawing to be added in Figure 17. 
 
 
Figure 17. New Notification Device – Collaboration Office, 4th Floor 
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Secondary Power Supply Calculations 
Fire alarm panels are ineffective if power is lost, and no backup generator or other power supply is present. For 
this reason it's important to not only have battery backup, but to have enough battery backup. Section 10.6.7.2.1 
of NFPA 72 has a list of requirements for the capacity of the secondary power source. The main criteria is that 
there is enough power for the system to operate for five minutes, and be on standby for 24 hours.   
 
Tables 5, 6, and 7 represent the required standby power calculations.  
 
Table 5. 1st Floor Calculations 
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Table 6. 3rd Floor Calculations 
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Table 7. 4th Floor Calculations 
 
 
 
Because there was no information for the second floor, it can be assumed to be equal to the 3rd Floor (1 Amp-hr). 
The required battery capacity in the previous tables were rounded up for conservatism. The total required battery 
capacity was calculated to be 4 Amp-hours and the backup batteries provide 7-Amp hours. Based on these 
calculations, the backup battery supply is sufficient. 
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Because fire alarm shop drawings were not available, the number of circuits for each floor will be assumed in the 
voltage drop calculations. The assumptions are that there are 3 circuits per floor, each using 12 AWG wire, and 
the one-way length of each circuit is 300 ft. The voltage drop calculations are shown in Tables 8, 9, and 10. 
Additionally, the second floor is assumed to have the same voltage drop as the 3rd Floor.    
 
Table 8. 1st Floor Voltage Drop 
Circuit L (ft) R (Ohm) I (A) VD (V) %VD 
1 300 1.98 0.962 1.14 5% 
2 300 1.98 2.104 2.50 10% 
3 300 1.98 0.715 0.85 4% 
 
Table 9. 3rd Floor Voltage Drop 
Circuit L (ft) R (Ohm) I (A) VD (V) %VD 
1 300 1.98 1.984 2.36 10% 
2 300 1.98 1.748 2.08 9% 
3 300 1.98 1.676 1.99 8% 
 
Table 10. 4th Floor Voltage Drop 
Circuit L (ft) R (Ohm) I (A) VD (V) %VD 
1 300 1.98 1.198 1.42 6% 
2 300 1.98 2.056 2.44 10% 
3 300 1.98 2.024 2.40 10% 
 
 
The minimum operating voltage is required to be 85% of the supplied voltage. This results in a max voltage drop 
of 15% or 3.6V. The voltage drops do not exceed 2.5 V, and the circuits are adequate.  
 
Commissioning, Inspection, Testing, and Maintenance  
It was very difficult to obtain much information about the systems installed in this building due to poor records 
management from the previous owner. What is known is that the system has been analyzed by some of the fire 
protection is years at HEI and although they don't consider ideal, it’s acceptable based off of NFPA 72 criteria.  
 
The facilities team does at HEI conducts regular inspections of the fire alarm system. The FACP is inspected 
annually in accordance with Section 14.3, and other components such as pull stations, flow switches, spot type 
detectors, and magnetic door holders are inspected semi-annually. During these inspections each device is also 
tested. Detailed maintenance records have been kept on file for this building since HEI has occupied the building.  
 
  
 
 
 
June 14, 2016 
Page 33 of 68 
 
      
 
The fire alarm system installed in this building is adequate. There is room for improvement by updating the panel 
and adding devices in the system. There are areas where notification devices should be installed to comply with 
spacing requirements. These areas are: 
 
 1st Floor 
o Jazz Conference Room - 30 cd horn/strobe to be added 
 3rd Floor 
o Formal Lobby for HEI - 75 cd horn/strobe to be added 
o The column at J/1 - 110 cd horn/strobe to be added 
o Vault Conference Room - 30 cd horn/strobe to be added 
 4th Floor 
o Quiet Room - 15 cd strobe to be added 
o Collaboration office at L/5 - 75 cd strobe to be added 
 
The lack of devices in these locations does not seem to be too detrimental at this point. Maintenance and regular 
testing of this system are conducted by the facilities team at HEI, and because of their diligence, issues with 
components in the system are caught early and repaired quickly. I'm confident that the alarm system will be fully 
functional and operate as intended should a fire occur in this building. 
 
The issues presented in the section have been brought to the previous building owner many times, without much 
action taken. It has been a process over the years to make a right, but HEI could not hire itself previously on 
behalf of the building owner to make the system comply with NFPA 72. Now that HEI owns the building, it is the 
intent to update these systems in the near future.  
 
Some components of the fire alarm control panel are not utilized and affect the egress capacity for this building. 
This is discussed in further detail in the following section that details means of egress. 
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MEANS OF EGRESS (IBC CHAPTER 10) 
The means of egress systems in the building have been analyzed, and deficiencies have been identified. The 
means of egress system is evaluated on the building areas and use, as they pertain to occupant loading, means 
of egress sizing, opportunities to increase occupant load, travel distance, and calculations for determining 
required safe egress time. 
 
Occupant Load Factors (Section 1004) 
The Table 11 shows the relevant occupancies in the building and the unmodified occupant load factors.  
 
Table 11. Occupant Load Factors 
Occupancy 
Classification 
Building Area/Use Occupant Load Factor (SF/Occupant) 
Group B 
Offices 
Circulation Area 
Conference Rooms (Less than 750ft2) 
100 gross (Business) 
Bistros (Accessory) 
Conference Rooms (Accessory) 
Lobby (Accessory) 
15 net (Unconcentrated – Tables and 
Chairs) 
The Pit (Accessory) 50 gross (Exercise room) 
Incidental Use Electrical/Mechanical/Utilities/Janitor 
300 gross (Mechanical 
Equipment/Storage) 
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Means of Egress Sizing (Section 1005) 
The following is a summary of the minimum required width and minimum capacity based on occupant load for 
means of egress components for this project: 
 
 Stairs – Minimum required capacity is 0.3 inches per occupant. The occupant load of each story 
considered individually is used to calculate the required capacity of the stairs and the required number of 
exits or exit access from that story (1005.3.1). 
 
 Other Egress Components – Minimum required capacity is 0.2 inches per occupant (1005.3.2). 
 
Floor Occupant 
Load 
Total Egress Capacity 
(No Emergency Voice/Alarm) 
Total Egress Capacity 
(With Emergency Voice/Alarm) 
1 427 1800 2400 
2 342 478 672 
3 600 478 672 
4 463 478 672 
 
 
Currently, the egress capacity factor for doors and stairs are 0.3 and 0.2, respectively. The occupant load on the 
3rd floor exceeds the total egress capacity. Exception 1 of Sections 1005.3.1 and 1005.3.2 permit the egress 
capacity factors to be reduced to 0.2 and 0.15 for doors and stairs, respectively, if the building is equipped 
throughout with an automatic fire sprinkler system AND an emergency voice/alarm communication system in 
accordance with 907.5.2.2.  
 
The emergency voice capabilities of the FACP are not utilized in this building. In order to be in compliance with 
the 2012 IBC, emergency speakers would need to be installed throughout the building, be connected to the 
FACP, and programmed to transmit emergency voice/alarm communication in the event of a fire.  
 
Section 1005.5 requires that the means of egress must be configured such that the loss of any one exit, or access 
to one exit, does not reduce the available capacity to less than 50 percent of the required capacity, where more 
than one exit, or access to more than one exit is required. There are three exits on floors 2-4 that have relatively 
equal egress capacities. The loss of one of these exits results in a minimum of 65% of the required egress 
capacity for that floor.  
The occupant loading for each floor is provided in Figures 18, 19, 20, and 21. 
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Figure 18. Occupant Load and Egress Capacity, 1st Floor 
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Figure 19. Occupant Load and Egress Capacity, 2nd Floor 
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Figure 20. Occupant Load and Egress Capacity, 3rd Floor 
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Figure 21. Occupant Load and Egress Capacity, 4th Floor 
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Exit Access (Section 1014) 
Common Path of Travel Table (Section 1014.3) 
 
The requirements in the table below correspond to a building sprinklered throughout. The common path of travel 
values indicated in Table 12 must not be exceeded. 
 
Table 12. Common Path of Travel 
Occupancy Common Path of Travel 
B 100 feet 
 
Exit Access Travel Distance (Section 1016.2) 
The requirements in the table below correspond to a building sprinklered throughout. The exit access travel 
distance indicated in Table 13 must not be exceeded. 
 
Table 13. Exit Access Travel Distance 
Occupancy Exit Access Travel Distance With 
Sprinkler System (feet) 
B 300 
 
Common path of travel is not exceeded on any floor. The greatest common path of travel is 74’-4” from the 2nd 
Floor conference room. Common path of travel is shown along with Exit Access travel distance in Figures 22, 23, 
24, and 25. 
 
Corridors (1018) 
Corridors in Group-B occupancies are not required to be fire-resistance rated in accordance with Table 1018.1, 
although the as-builts indicate that 1-hour fire resistance rated corridors are present. 
  
All corridors within the building have a minimum width of 44 inches in accordance with Section 1018.2. 
 
 
 
Figure 22. Travel Distance, 1st Floor 
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Figure 23. Travel Distance, 2nd Floor 
 
 
 
Figure 24. Travel Distance, 3rd Floor 
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Figure 25. Travel Distance, 4th Floor 
 
Exit and Exit Access Doorways (Section 1015) 
At least 2 exits or exit access doorways from any space or area must be provided where one of the following 
conditions exists:  
 
1. The common path of travel exceeds the limitation in (Table 1014.3) provided above 
2. The occupant load of an area or space exceeds one of the value in Table 14 provided below: 
 
Table 14. Occupant Load where Only One Exit is Required 
Occupancy Maximum Occupant Load 
B 49 
 
Single exits from specific spaces in Group B occupancies are allowed when the space has an occupant load of 49 
or less. Any spaces with occupant load greater than 49 are required to be provided with at least two exits from the 
space. All areas of the building are provided with at least 2 exits. 
 
Exit or Exit Access Doorway Arrangement (Section 1015.2) 
 
Where fully sprinklered buildings contain areas or spaces that require 2 exits or exit access doorways, the exits or 
exit access doorways must be separated by 1/3 of the diagonal distance of the area or space being served. The 
spacing and location of the 3 exit stairs are greater than 1/3 of the diagonal distance of the building. The entire 
building was measured because it’s designed as an open office.  
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Number of Exits per Story (Section 1021) 
IBC Table 1021.3.1 gives the minimum number of exits or access to exits required for each story, based on the 
occupant load of that story.  
IBC Table 1021.3.1 
Occupant Load Per Story Minimum Number 
of Exits or Access 
to Exits from Story 
1-500 2 
501-1,000 3 
 
The occupant load on the 3rd Floor exceeds 500, and 3 exits are provided. All other floors are provided with at 
least 3 exits, but the occupant loads are below 500. 
 
Egress Calculations – NFPA Calculations 
 
Assumptions:  
a. Floor to floor height is 13’. 
b. “7-11” stairs. 
c. Landings are 5’ x 9’.  
d. Occupants are generally alert, healthy, and active. 
e. Queuing will most likely occur, so specific flow will be equal to maximum specific flow 𝐹𝑠 = 𝐹𝑠𝑚 
f. (𝐹𝑠𝑚 = Maximum Exit Flow Speeds (Table 4.2.7 of the 20
th edition of the NFPA Fire Protection 
Handbook) 
g. Time to detection and notification = 117 seconds (DETACT Model)  
h. All occupants will respond to alerts and start egress at the same time. 
i. 36 seconds of pre-movement time (Table 4.2.1 of the 20th edition of the NFPA Fire Protection 
Handbook – Mid-rise office building, mean pre-movement time) 
j. 30 seconds of movement time 
k. All occupants will use all facilities in the optimum balance. 
l. Smoke and/or fire does not hinder egress. 
m. Density, D = .175 persons/ft2 
 
Section 4.2 of the 20th edition of the NFPA Fire Protection Handbook was referenced in calculating the egress times 
for each floor. The doorway and stairway flow capacities were calculated for each exit, with the smaller egress rate 
becoming the controlling factor. The clear width for a doorway was used when finding the effective width. The clear 
width was found by subtracting 1”/door from the width of a doorway. The Calculated Flow calculation is shown in 
Equation 1. 
 
            𝐹𝑐 = 𝐹𝑠𝑊𝑒                                                         Equation 1 
    
  Where: 𝑭𝒄 = Calculated flow (persons/min) 
    𝑭𝒔 = Specific flow (ft/min) 
𝑾𝒆= Effective width (ft) (Table 4.2.4 of the 20
th edition of the NFPA Fire         Protection 
Handbook) 
 
The DETACT model for sprinkler activation is shown in Table 15. 
 
The calculated flow for each exit was calculated and is shown in Table 16. 
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Table 15. DETACT Model 
Calculation time (s) HRR Gas Temp (C) Det. temp 
0 0  20  20  
15 11  24  20  
30 42  30  22  
45 95  37  25  
60 169  44  29  
75 264  53  35  
90 381  62  42  
105 518  72  51  
120 677  82  60  
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Table 16. Calculated Flow for Each Floor. 
1st Floor   
Component Width We Fs  Fc 
Northeast 
Door 
72” 48” 24 96 
Southeast 
Door 
72” 48” 24 96 
Southwest 
Door 
72” 48” 24 96 
Northwest 
Door 
72” 48” 24 96 
Northwest 
Revolving 
Door 
72” 48” 24 96 
1st Floor Exit Flow Capacity 
(persons/min) 
480 
2nd Floor 
Component Width We Fs  Fc 
Stair 1 Door 36” 24” 24 48 
Stair 1 50” 38” 18.5 58 
Stair 2 Door 36” 24” 24 48 
Stair 2 44” 32” 18.5 49 
Stair 3 Door 36” 24” 24 48 
Stair 3  50” 38” 18.5 58 
2nd Floor Exit Flow Capacity 
(persons/min) 
144 
3rd Floor 
Component Width We Fs  Fc 
Stair 1 Door 36” 24” 24 48 
Stair 1 50” 38” 18.5 58 
Stair 2 Door 36” 24” 24 48 
Stair 2 44” 32” 18.5 49 
Stair 3 Door 36” 24” 24 48 
Stair 3  50” 38” 18.5 58 
3rd Floor Exit Flow Capacity 
(persons/min) 
144 
4th Floor 
Component Width We Fs  Fc 
Stair 1 Door 36” 24” 24 48 
Stair 1 50” 38” 18.5 58 
Stair 2 Door 36” 24” 24 48 
Stair 2 44” 32” 18.5 49 
Stair 3 Door 36” 24” 24 48 
Stair 3  50” 38” 18.5 58 
4th Floor Exit Flow Capacity 
(persons/min) 
144 
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The time for each floor to evacuate is found by dividing the capacity of each floor by the most restrictive exit flow 
capacity of each floor. The most restrictive component was found to be equal for all stair doors, but Stair 2 has the 
furthest travel distance to an exit on the first floor. The egress time for occupants on the 3rd Floor and 4th Floor will 
be compared, as the occupants on the 4th floor have a greater travel distance, but the occupant load on the 3rd 
Floor is greater. 
 
 1st Floor: 427 persons/480 persons/min = 0.9 min  
 2nd Floor: 342 persons/144 persons/min = 2.38 min  
 3rd Floor: 600 persons/144 persons/min = 4.17 min  
 4th Floor: 463 persons/144 persons/min = 3.22 min  
 
This calculation alone is not enough to get the total time including reduced speed on stairs. In order to know how 
fast the occupants will clear the floor via stairs, the speed of those exiting needs to be calculated and is based on 
the type of stairs and distance to an exit.  
 
            𝑆 = 𝑘 − 𝑎𝑘𝐷                                                        Equation 1 
    
  Where: 𝑺 = Speed along line of Travel (ft/min) 
   𝒌 = k1 from Table 4.2.5 of the NFPA Handbook  
𝒂 = 2.86 
𝑫 = Density (persons/unit area) 
 
 
In order to convert vertical travel to a line of travel distance, Table 4.2.6 of the 20th edition of the NFPA Fire 
Protection Handbook provides a conversion factor for “7-11” stairs as 1.85. The vertical distance between floors is 
13’, so the travel distance would be 13’*1.85=24.05 ft on the slope of the stairs, and with a 5’-0”x9’-0” landing, an 
additional 10’ of travel distance is required for a total travel distance of 34.05 ft per stairway. The sped along the 
line of travel on a “7-11” stairway is 105 ft/min. The time on each flight is equal to 30.05 ft/105 ft/min = 0.29 min. 
 
The furthest travel distance from a stair to the first floor exit is from Stair 2 to the Southeast Door. This is a 
distance of 85’. The sped along the line of travel for a corridor is 137 ft/min. The time to the exit door would be 
equal to 85 ft/137 ft/min = 0.62 min. 
 
Summing the calculated times together: 
 
Evacuation Time (4th Floor) = 1.95 min (detection and notification) + 0.6 min (pre-movement) + 0.5 min 
(movement) + 3.22 min (4th Floor) + 3(0.29 min) (Stair travel time) + 0.62 min (Stair 2 to 1st Floor Exit) = 7.76 
minutes = 7 minutes and 46 seconds. 
 
Evacuation Time (3rd Floor) = 1.95 min (detection and notification) + 0.6 min (pre-movement) + 0.5 min 
(movement) + 4.17 min (3rd Floor) + 2(0.29 min) (Stair travel time) + 0.62 min (Stair 2 to 1st Floor Exit) = 8.42 
minutes = 8 minutes and 26 seconds. 
 
These calculations were compared with the RSET calculations determined from a pathfinder simulation.  
 
Egress Calculations – Pathfinder Simulation 
Pathfinder is a program created by Thunderhead Engineering used to time to egress for a prescribed 
building/layout. The user can import CAD files and create boundaries, to scale, of rooms, corridors, stairs, and 
exits. The speeds of occupants are based off of the speeds found in the NFPA and SFPE Handbooks by default. 
This software also allows the user to program specific occupant characteristics based on age, sex, and cultural 
behavior. Where this is most noticeable is when occupants start to que in the simulation if an exit cannot egress 
occupants fast enough. Occupants will even make the decision to go to another exit while queued if they sense 
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the wait time will be too long. The characteristics of occupants in egress are very customizable which, in turn, 
makes the time to egress results more accurate than the hand calculations. RSET was calculated in Pathfinder 
with the same assumptions as discussed in the previous section.  
 
Figure 26 represents 5 seconds after the occupants have decided to begin egress. It is clear from this figure that 
occupants have made a specific decision on which stair to start heading towards for egress. 
 
 
Figure 26. Total Building Egress – 5 Seconds into Simulation 
 
Figure 27 illustrates the queuing that occurs each of the exit stairs evenly at approximately 39 seconds.  
 
 
 
 
June 14, 2016 
Page 48 of 68 
 
      
 
Figure 27. Total Building Egress – 39.2 Seconds into Simulation 
Figure 28 illustrates that occupants on the 3rd and 4th Floors have decided to try egressing from another exit at 96 
seconds because the exit that they are currently waiting at is taking too long. 
 
 
Figure 28. Total Building Egress – 96 Seconds into Simulation 
 
Figure 29 illustrates that more occupants on the 3rd and 4th Floors have decided to try egressing from another exit 
at 120 seconds because the exit that they are currently waiting at is taking too long. 
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Figure 29. Total Building Egress – 120 Seconds into Simulation 
Figure 30 illustrates the end of the simulation after the last occupant has egressed at approximately 381 seconds.  
 
 
Figure 30. Total Building Egress – 380.5 Seconds/End of Simulation 
 
The results of the Pathfinder simulation indicate an egress time of 6 minutes and 21 seconds (381 seconds). 
This does not include the detection and notification time of 1.95 minutes, pre-movement time of 0.6 minutes, and 
movement time of 0.5 minutes. The total RSET for the Pathfinder simulation is 9 minutes and 24 seconds. This 
result is greater than the hand calculations by 58 seconds. The pathfinder simulation represents a more realistic 
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scenario in that the occupants are making decisions and interacting with each other during the simulation. Hand 
calculations cannot accurately account for this, even though the pathfinder simulation is based off of these 
calculations. 
 
Overall, the means of egress system for this building is adequate. The only deficiency is in the occupant load 
exceeding the egress capacity on the 3rd Floor. The solution for this is in utilizing the emergency voice capabilities 
of the fire alarm control panel in order to decrease the egress capacity factor to 0.2 and 0.15 inch/occupant. The 
egress capacity will be increased from 478 occupants to 672 occupants.             
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Performance-Based Design 
A performance-based design analysis was performed for this building with the objective to evaluate if tenable 
conditions are achievable for an increased occupant load egressing with one less exit. The design goals are as 
follows: 
 
 Show that minimum visibility of 10 m during egress is not lost near the exits. 
 Confirm that CO levels are maintained at or below 1400 ppm for 20 minutes or the length of RSET 
(whichever is less). 
 Confirm that stationary occupants do not experience an air temperature that exceeds 120C for a period 
greater than 60 seconds. 
 
Multiple design fire scenarios were considered for this analysis. The scenarios considered were:  
 
1. A coffee maker fire in a Bistro on the 1st Floor 
2. A workstation fire in the open office area 
3. A fire in the quiet room during a company meeting/happy hour 
 
The coffee maker fire on the 1st Floor was not simulated after careful consideration. Many factors contributed in 
the decision to omit this fire. One of the main considerations was the size of the fire. A coffee maker fire has a 
peak HRR of only 22 kW as indicated in SFPEHB Figure 3-1.21. Additionally, the other consideration is the close 
proximity of the Bistro to the occupants nearby. Multiple sprinklers are located in the 1st Floor Bistro and would 
have acted to slow the growth or possibly extinguish the fire before it became a hazard to occupants.  
 
A workstation fire in the open office are was also not simulated after careful consideration. The primary factor in 
this determination is the time to detection of the fire – almost instantaneous as the open office areas are normally 
occupied. Occupants in this space would likely detect and work to suppress this fire immediately.  
 
A fire in the Quiet Room on the 4th floor was simulated. This scenario accounts for an increased occupant load on 
the 4th Floor during an annual company meeting and ventilation due to the door being left open. The close 
proximity of the Quiet Room to Stair 2 increases the likelihood that a fire in this room would block/prevent 
occupants from using that stair to egress. Additionally, the room only contains a fire suppression system and does 
not contain a detection system. These factors are all considered in design Scenarios 1, 3, and 4 specified in 
Chapter 5.5.3 of NFPA 101. 
 
FIRE ON 4TH FLOOR DURING COMPANY MEETING/HAPPY HOUR 
Background 
This building hosts annual company meetings and has many, if not all, of the employees from the national offices 
travel to Lenexa. The meeting is followed by a “Happy Hour” that is typically hosted in the 4th floor Bistro. There is 
an increase in Occupant load for these events. An example of the loading in the 4th floor Bistro at the beginning of 
a Lenexa office only happy hour is shown in Figure 31. The load typically increases much more during the happy 
hour, and increases significantly when all regional offices are present.  
 
A fire was modeled in “The Quiet Room” on the 4th floor. This room is used for occupants to take 30 minutes from 
their day and utilize the low lighting and couch to relax. This fire simulation will determine if tenability can be 
maintained on the 4th floor during RSET for an increased occupant load and only 2 exits. 
 
 
 
 
June 14, 2016 
Page 52 of 68 
 
      
 
 
Figure 31. Start of Happy Hour in 4th Floor Bistro 
 
ASSUMPTIONS  
Building Characteristics 
1. Automatic sprinkler systems in Group B spaces are designed for Light Hazard occupancies in accordance 
with NFPA 13. Sprinklers are ordinary temperature (OT), quick-response (QR) type with an activation 
temperature of 57°C (135°F) and a response time index (RTI) of 50 (m*s) .5. An RTI value of 50 (m*s).5 is 
considered conservative for QR sprinklers because the RTI value for any QR sprinkler is never greater 
than 50 (m*s).5. 
 
2. The FDS model shows that the heat release rate at the time of sprinkler activation are maintained until 
the end of the simulation. This assumption is considered conservative when accounting for the 
expectation that the automatic sprinkler system will suppress any large fires in the area.  
 
3. Decorative materials and trim are non-combustible in accordance with CBC Section 806.1.  
  
4. No smoke detectors are located in the room, so notification are the via a water flow switch once the 
sprinkler activates.  
 
5. The CFD model(s) will evaluate whether or not the automatic sprinkler system within the quiet room will 
prevent the buildup of an untenable amount of heat, smoke, and toxic gasses for a period greater than 
the required safe egress time (RSET) as determined by the Pathfinder. 
 
6. Stair 2 will not be used due to its close proximity to the Quiet Room. 
 
7. No smoke control systems are present in the building. 
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Occupant Characteristics 
1. Occupants are awake and alert at all times when in the building.  
 
2. Occupants are intimately familiar with the building and evacuation procedures. 
 
3. Fire drills are provided semi-annually per the building owner’s request.  
 
4. Emergency coordinators and facilitators are on each of the engineering teams. These coordinators and 
facilitators are trained in the evacuation procedures and assist in guiding occupants to safety.  
 
5. Occupants will likely gather their belongings, against the advisement of the emergency facilitators and 
coordinators, before starting egress. Occupants are expected to do this quickly as the 
coordinators/facilitators are encouraging occupants to egress immediately. 
 
6. For this scenario, the increased occupant load for the 4th Floor of the building is 600 occupants.  
 
SIMULATION PARAMETERS 
Tenability Criteria 
The primary threat to occupants while egressing is the prolonged exposure to heat, smoke, and other toxic 
gasses. The sprinkler in the Quiet Room is intended to control the fire, as well as eliminate the possibility of 
additional fuel loads igniting and producing additional heat, smoke, and other toxic products of combustion. 
Therefore, the tenability criteria for this performance-based design are the tenability of heat, smoke, and toxic 
gasses throughout the 4th floor during a fire event in the Quiet Room.  
 
The most likely fire hazard in the quiet room is expected to be an upholstered sofa. According to Figure 3-1.102 in 
the SFPEHB, the maximum heat release rate of an upholstered sofa (F32) reaches approximately 3100 kW. This 
data is shown in the following figure: 
 
Figure 3-1.102. HRR of several upholstered furniture items tested at NIST 
 
Research conducted by Hadjisophocleous, et al, is the basis of the tenability criteria. That research was gathered 
from multiple sources and tests in order to establish reasonable criteria for the move to a performance-based 
codes approach to design. The values presented in Tables 17, 18, and 19 present reasonable tenability criteria 
and have incorporated safety factors.  
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Table 17. Limiting conditions for tenability caused by toxic products of combustion2 
 
 
Table 18. Limiting conditions for tenability caused by heat2 
 
 
Table 19. Limiting conditions for tenability caused by smoke obscuration2 
 
 
Carbon monoxide yield (yCO) and soot yield (ys) must be defined within FDS in order to accurately represent the 
products of combustion. The values of yCO and ys used in the simulation are from Table 3-4.16 of the SFPEHB.  
 
In order to account for model uncertainty, the tenability criteria for this performance-based design is as follows: 
 
 Occupants are not exposed to an instantaneous CO concentration greater than 1,400 ppm, for the 
required safe egress time.  
 
 Occupants are not exposed to a convective heat exposure greater than 120°C (248°F) for more than 60 
seconds. 
 
 Visibility within the corridor is maintained at or above 10 m (32.8 ft), except for instantaneous reactions.  
 
These criteria are measured within the Quiet Room, surrounding corridors, and the remainder of the floor. These 
values are considered reasonable for evaluating the tenability of the corridors throughout the fire floor.  
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METHODOLOGY 
Fire Modeling Approach 
A computational fluid dynamics (CFD) analysis that simulates a severe fire scenario was conducted to 
demonstrate the effects of a fire over the entire floor where a fire event has occurred in the quiet room. Fire 
Dynamics Simulator (FDS v6.4.0) was utilized for modeling the spread of fire and its effects on occupants within 
the corridor.  
 
FDS was chosen based on its ability to model complex fire phenomenon such as the spread of heat, smoke, and 
other toxic gasses within a corridor. FDS is a CFD model of fire-driven fluid flow developed by the National 
Institute of Standards and Technology (NIST). The software numerically solves a form of the Navier-Stokes 
equations appropriate for low-speed, thermally-driven flow with an emphasis on smoke and heat transportation 
from fires. In FDS, each room or area within a building of interest is divided into small rectangular control volumes 
or computational cells. The model then computes the density, velocity, temperature, pressure and species 
concentration of the gas in each cell, based on the conservation laws of mass, momentum, and energy, to model 
the movement of fire gases. The accuracy with which the fire dynamics can be simulated depends on the number 
of cells that can be incorporated into the simulation. This number is ultimately limited by the computing power 
available. A more detailed description of the FDS model can be found in the FDS User’s Manual and Technical 
Reference Guide.  
 
The smoke layer depth, visibility, and chemical concentrations were simulated with a slice files in the fire model. 
The temperature of the air in the corridor will also be simulated using slice files to measure convective heat.  Slice 
files allow the user to visually record various gas phase quantities at more than a single point in the X, Y, or Z 
plane. These slice files were placed at multiple elevations and spaced at regular intervals to capture all of the 
worst-case locations within the corridor.  
 
The radiant heat profile in the corridor was modeled during the simulation. Radiant heat is modeled using gas-
phase devices specifically designed to measure radiant heat at different points in space. These devices were 
placed at multiple elevations and spaced at regular intervals to capture a wholistic view of the heat profile within 
the corridor. 
 
Sprinkler devices with the RTI and temperature values specified in the assumptions section of this report were 
placed near the fire in the fire model. Upon activation of these devices, the heat release rate of the furniture was 
assumed as steady for the duration of the model. This assumption is conservative as the activation of sprinklers 
would likely reduce the heat release rate of the fire.  
 
Computational Meshes 
FDS requires the user to define the model volume as a single, or series of, rectilinear volumes called meshes. 
Each mesh is comprised of rectangular cells, the size of which depends upon the desired resolution of mass and 
heat transfer. In each scenario the model volume was comprised of multiple meshes, optimized for the resolution 
required in each portion of the model. FDS can utilize multiple cores within a computer’s central processing unit 
(CPU) by assigning an individual mesh to a single core. This simulation was split into twenty-three meshes, in 
order to reduce the simulation run time by utilizing twenty-three cores instead of one.  
 
The mesh size in the quiet room and the adjacent corridor area were sized at 0.1m x 0.1m x 0.1m. The meshes 
that were in the direct path of travel to the exits and the area where occupants gather at the exits were sized at 
0.2m x 0.2m x 0.2m. The remaining meshes throughout the floor were 1m x 1m x 1m in order to ease processing 
time. These other areas were modeled with a coarser mesh because occupants will not be egressing in those 
areas after the fire has had time to develop. Additionally, occupants will be gathering at exits, so the meshes were 
finer at the exits. Figure 32 represents the mesh layout. 
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Figure 32. Mesh Distribution – Happy Hour Scenario 
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Required Safe Egress Time (RSET) 
Egress Calculations – NFPA Calculations 
The same assumptions used in Chapter 10 of this report are used for RSET. Because the tenability criteria of the 
4th Floor is to be evaluated, the egress time for occupants to enter Stair 1 and Stair 3 was evaluated.  
 
Time to detection = 80 seconds = 1.33 min 
Pre movement time = 0 seconds (Occupants will see and/or smell smoke and realize the alarm was not false) 
Stair 1 and Stair 3 doors: 600 persons/96 persons/min = 6.25 min 
Travel distance to Stair from Bistro: 175 feet/235ft/min = .75 min 
 
RSET = 8.33 min = 500 seconds = 8 minutes, 20 seconds 
 
Egress Calculations – Pathfinder Simulation 
A Pathfinder simulation was conducted as well to confirm RSET. Figure 33 illustrates the theoretical loading for an 
event on the 4th Floor.  
 
 
Figure 33. Happy Hour Egress – Initial Occupant Location 
 
  
 
 
 
June 14, 2016 
Page 58 of 68 
 
      
 
Figure 34 illustrates that occupants have made a decision on which exit to take after 5 seconds. 
 
 
Figure 34. Happy Hour Egress – 5 Seconds into Simulation, Occupants Deciding on Exit 
 
Figure 35 illustrates that occupants have changed their minds on which exit to use after 45 seconds. 
 
 
Figure 35. Happy Hour Egress – 45 Seconds into Simulation, Occupants are Switching Exits  
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Figure 36 illustrates that occupants are queued at the exits and as far away from the fire area as possible. This 
time is important to note as it will be compared with tenability in the exit area at 160 seconds.  
 
 
Figure 36. Happy Hour Egress – 160 Seconds into Simulation, Occupants are queued at Exits 
 
Figure 37 illustrates the end of the simulation after the last occupant has egressed at approximately 407 seconds 
(8 minutes, 7 Seconds). This is 13 seconds less than the NFPA calculations. The NFPA calculations will be used 
for RSET, for conservatism. 
 
 
Figure 37. Happy Hour Egress – 406.5 Seconds/End of Simulation 
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Design Fire Scenario 
Quiet Room – 3rd Floor 
A fire in the Quiet Room located near the center of the 4th floor is simulated. This room was chosen because it 
contains an upholstered sofa and is a small space. The scenario occurred because an employee used the room 
earlier in the day and lit a candle, against the building owner’s advisement. The candle was forgotten about and 
ignited the upholstered sofa. The only detection device in the room is a sprinkler. Occupants are alerted to the fire 
when the sprinkler is activated and the flow switch sends a signal to the panel. By that time the fire has grown and 
occupants are too scared/unable to go near Stair 2 to egress. The fire will effectively remove Stair 2 as an exit.   
 
In order to capture the severity of an expected fire scenario in this room, a fire growth profile and maximum heat 
release rate similar to that of Sofa F32 shown in Figure 3-1.102 in the SFPEHB was used. Upon sprinkler 
activation, the heat release rate at the time of activation was maintained for the remainder of the simulation. This 
assumption is considered conservative when accounting for the expectation that the automatic sprinkler system 
will suppress any small fires in the area. 
 
Figure 38 shows the simulation heat release rate (HRR) growth profile as it was modeled in FDS. The 
programmed HRR maintains the maximum HRR at the time of sprinkler activation (80 seconds) for a duration 
greater than the test data for conservatism.  
 
Figure 38. Design Fire Scenario 
 
 
 
The layout of the scenario is shown in Figure 39. 
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Figure 39. Design Fire Scenario 
Boundary Conditions 
The entire 4th floor was incorporated in the model. The ceilings and walls are assumed to be gypsum, and the 
floor is concrete. Material properties for gypsum and concrete were referenced from the SFPE Handbook. 
 
The model layout with the initial design fire location is shown in Figure 40.  
 
 
Figure 40. Design Fire Model 
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Instrumentation and Data Collection 
Slices and radiative heat flux gauges were placed in specific locations to ensure that the worst-case conditions 
were captured in the simulation. The location of the data collection devices for all simulations is shown in Figures 
41 and 42.  
 
 
Figure 41. Slice File and Radiant Heat Flux Gauge Locations 
 
 
Figure 42. Slice File and Radiant Heat Flux Gauge Locations 
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Duration of Simulation 
The simulation was performed twice; once with a course mesh, and again with a finer mesh. This was done to 
ensure that the results of the coarser mesh simulation did not change much with a finer mesh. The coarse mesh 
simulation was modeled for a duration of 20 minutes (1200 seconds), while the finer mesh simulation was 
modeled for a duration of 8 minutes, 20 seconds (500 seconds). ASET was determined from the coarser mesh 
simulation. After the time period of 8 minutes and 20 seconds, occupants are expected to be egressed. These 
simulations are very conservative as the automatic sprinkler system is expected to control or eliminate any 
significant fires during this time period. Additionally, the fuel load would have been consumed after 400 seconds.  
 
FIRE MODELING RESULTS 
The fire model results are as follows: 
  
 Visibility: Less than 10m of visibility, 2m (6.5ft) above walking surface, at 160 seconds at Stair 1 as 
indicated in Figure 43. 
 
 Temperature: Temperature throughout the floor does not exceed 21°C as illustrated in Figure 44. 
 
 CO concentration: CO concentration does not exceed 66 ppm at Stair 1 as illustrated in Figure 45. 
 
 
 
 
Figure 43. Visibility Less Than 10m after 160 seconds 
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Figure 44. Temperature at 21°C after 500 Seconds 
 
Figure 45. CO Concentration at 66ppm after 500 Seconds 
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Fire Model Conclusion 
The tenability criteria for visibility is exceeded at 160 seconds. As a result, ASET is equal to 160 seconds. This 
does not necessarily mean that this scenario has failed, however. The Pathfinder simulation indicated that all 
occupants would be queued at each exit waiting to egress. The occupants at the back of the que would be looking 
at other occupants ahead of them at a distance of less than a foot in front of them. The occupants at the front of 
the que can see the exit, as they are standing right in front of it. The occupants directly behind them, and the 
occupants directly behind them, etc. will follow the flow of egress directly to the stair door. If the visibility tenability 
limit was exceeded prior to 160 seconds, then the occupants would have a longer egress time and potentially 
become lost on the floor. In all reality, an AHJ would consider this a failure.    
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Conclusion and Recommendations 
The building, as constructed meets many of the prescriptive 2012 International Building Code requirements. 
Allowable height and area calculations allowed the building to be built as Type II -A with a total area of 131,528 ft2. 
Assembly occupancies in the building that are greater than 750 ft2 are considered as accessory to the group B 
building, because those spaces occupy less than 10% of the total floor area that they serve.   
 
The fire protection features were deficient in regard to the information provided on the as-builts. The as-builts 
indicated a fire-resistance rating of 1 hour for horizontal assemblies, while the shafts that penetrated them were 2-
hour rated shafts. The horizontal assemblies were to be rated the same as the shafts that penetrated them in 
accordance with Section 707.5.1. Additionally, the exit passageways from Stair 1 and Stair 3 are also required to 
be 2-hour fire resistance rated in accordance with Section 1023.3. It is likely that these are rated only as 1-hour. 
 
The fire sprinkler system appears to be adequate for this building. A more in-depth analysis of the system, on-site, 
would likely produce a much different layout and demand. 
 
The fire alarm system was found to need some upgrades. Specifically, alarm notification devices were not present 
or were over-spaced in multiple areas of the building, and the non-utilization of the emergency voice capabilities 
of the fire alarm control panel cause the occupant load to exceed egress capacity.  
 
The means of egress systems are currently undersized for the 3rd floor and total building occupant loads. 
Incorporating the emergency-voice capabilities of the fire alarm control panel will increase the egress capacity 
and bring the egress system into compliance. 
 
My recommendations are as follows:  
 
 Install additional notification devices as indicated in Section 907 of this report 
 
 Install speakers thought the building to be utilized with the emergency voice capabilities of the fire alarm 
control panel, to increase egress capacity in accordance with Section 1005. 
 
The performance-based design scenario had a calculated required safe egress time of 500 seconds. The 
tenability criteria was only exceeded for 10m visibility, at 160 seconds. The pathfinder required safe egress time 
indicated that the occupants would already be queued at their respective exits at 160 seconds. This means that 
the group of people they are with is already at an exit. Following the flow of people at that exit would cause the 
occupants to egress without having to navigate after 160s and decreased visibility. The AHJ would have to make 
the final judgement call if the performance based analysis shows that RSET>ASET.    
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Appendix C  
Fire Sprinkler Plans 
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Appendix D  
Hydraulic Calculations 
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WATER SUPPLY DATA
 
SOURCE     STATIC    RESID.    FLOW     AVAIL.    TOTAL    REQ'D
 NODE      PRESS.    PRESS.  @          PRESS.  @ DEMAND   PRESS.
 TAG       (PSI)     (PSI)     (GPM)    (PSI)     (GPM)    (PSI)
 
SOURCE      67.0      55.0     850.0     64.0     401.0    51.7
AGGREGATE FLOW ANALYSIS:
 
 
TOTAL FLOW AT SOURCE                    401.0 GPM
TOTAL HOSE STREAM ALLOWANCE AT SOURCE   250.0 GPM
OTHER HOSE STREAM ALLOWANCES              0.0 GPM
TOTAL DISCHARGE FROM ACTIVE SPRINKLERS  151.0 GPM
NODE ANALYSIS DATA
NODE TAG   ELEVATION     NODE TYPE     PRESSURE   DISCHARGE
             (FT)                       (PSI)       (GPM)
1A           50.0         K= 5.60         7.3        15.1
1B           50.0         K= 5.60         8.3        16.2
1C           50.0         K= 5.60         9.4        17.2
1D           50.0         K= 5.60        10.6        18.2
1E           50.0         K= 5.60        11.3        18.9
1F           50.0         K= 5.60         7.0        14.8
1G           50.0         K= 5.60         8.0        15.9
1H           50.0         K= 5.60         9.1        16.9
1J           50.0         K= 5.60        10.2        17.9
101          50.0         - - - -        11.4       - - -
102          50.0         - - - -        11.5       - - -
103          50.0         - - - -        11.5       - - -
104          50.0         - - - -        13.5       - - -
TOR          50.0         - - - -        13.7       - - -
BOR1         13.0         - - - -        30.1       - - -
BOR2         13.0         - - - -        31.4       - - -
BFP1          0.0         - - - -        37.1       - - -
BFP2          0.0         - - - -        49.1       - - -
UG           -6.0         - - - -        51.7       - - -
SOURCE       -6.0         SOURCE         51.7       151.0
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PIPE DATA
PIPE TAG                            Q(GPM)  DIA(IN)  LENGTH    PRESS.
   END    ELEV.  NOZ.   PT   DISC. VEL(FPS) HW(C)     (FT)      SUM.
  NODES   (FT)   (K)   (PSI) (GPM)          FL/FT              (PSI)
     Pipe: 1                        -15.1   1.049 PL   14.00  PF   1.1
1A         50.0   5.6    7.3   15.1   5.6     120 FTG   ----  PE   0.0
1B         50.0   5.6    8.3   16.2         0.077 TL   14.00  PV
     Pipe: 2                        -31.2   1.380 PL   14.00  PF   1.1
1B         50.0   5.6    8.3   16.2   6.7     120 FTG   ----  PE   0.0
1C         50.0   5.6    9.4   17.2         0.078 TL   14.00  PV
     Pipe: 3                        -48.4   1.610 PL   14.00  PF   1.2
1C         50.0   5.6    9.4   17.2   7.6     120 FTG   ----  PE   0.0
1D         50.0   5.6   10.6   18.2         0.083 TL   14.00  PV
     Pipe: 4                        -66.7   1.610 PL    1.50  PF   0.8
1D         50.0   5.6   10.6   18.2  10.5     120 FTG      E  PE   0.0
101        50.0   0.0   11.4    0.0         0.150 TL    5.50  PV
     Pipe: 5                        -18.9   1.049 PL    1.00  PF   0.1
1E         50.0   5.6   11.3   18.9   7.0     120 FTG   ----  PE   0.0
102        50.0   0.0   11.5    0.0         0.117 TL    1.00  PV
     Pipe: 6                        -14.8   1.049 PL   14.00  PF   1.0
1F         50.0   5.6    7.0   14.8   5.5     120 FTG   ----  PE   0.0
1G         50.0   5.6    8.0   15.9         0.075 TL   14.00  PV
     Pipe: 7                        -30.7   1.380 PL   14.00  PF   1.1
1G         50.0   5.6    8.0   15.9   6.6     120 FTG   ----  PE   0.0
1H         50.0   5.6    9.1   16.9         0.076 TL   14.00  PV
     Pipe: 8                        -47.6   1.610 PL   14.00  PF   1.1
1H         50.0   5.6    9.1   16.9   7.5     120 FTG   ----  PE   0.0
1J         50.0   5.6   10.2   17.9         0.080 TL   14.00  PV
     Pipe: 9                        -65.5   1.610 PL    1.00  PF   1.3
1J         50.0   5.6   10.2   17.9  10.3     120 FTG      T  PE   0.0
103        50.0   0.0   11.5    0.0         0.145 TL    9.00  PV
     Pipe: 10                       -66.7   4.026 PL    6.00  PF   0.0
101        50.0   0.0   11.4    0.0   1.7     120 FTG      T  PE   0.0
102        50.0   0.0   11.5    0.0         0.002 TL   26.00  PV
     Pipe: 11                       -85.5   4.026 PL    8.00  PF   0.1
102        50.0   0.0   11.5    0.0   2.2     120 FTG      T  PE   0.0
103        50.0   0.0   11.5    0.0         0.003 TL   28.00  PV
     Pipe: 12                      -151.0   4.026 PL  212.00  PF   2.0
103        50.0   0.0   11.5    0.0   3.8     120 FTG    2ET  PE   0.0
104        50.0   0.0   13.5    0.0         0.008 TL  252.00  PV
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PIPE TAG                            Q(GPM)  DIA(IN)  LENGTH    PRESS.
   END    ELEV.  NOZ.   PT   DISC. VEL(FPS) HW(C)     (FT)      SUM.
  NODES   (FT)   (K)   (PSI) (GPM)          FL/FT              (PSI)
     Pipe: 20                      -151.0   4.026 PL    8.00  PF   0.2
104        50.0   0.0   13.5    0.0   3.8     120 FTG     2E  PE   0.0
TOR        50.0   0.0   13.7    0.0         0.008 TL   28.00  PV
     Pipe: 21                      -151.0   4.026 PL   37.00  PF   0.4
TOR        50.0   0.0   13.7    0.0   3.8     120 FTG      E  PE  16.0
BOR1       13.0   0.0   30.1    0.0         0.008 TL   47.00  PV
     Pipe: 22                      -151.0   4.026 PL  127.33  PF   1.2
BOR1       13.0   0.0   30.1    0.0   3.8     120 FTG     3E  PE   0.0
BOR2       13.0   0.0   31.4    0.0         0.008 TL  157.33  PV
     Pipe: 23                      -151.0   6.065 PL   13.00  PF   0.1
BOR2       13.0   0.0   31.4    0.0   1.7     120 FTG   ECBA  PE   5.6
BFP1        0.0   0.0   37.1    0.0         0.001 TL   97.00  PV
     Pipe: 24                            FIXED PRESSURE LOSS DEVICE
BFP2        0.0   0.0   49.1    0.0     12.0 psi,  151.0 gpm
BFP1        0.0   0.0   37.1    0.0
     Pipe: 25                      -151.0   7.981 PL   75.00  PF   0.0
BFP2        0.0   0.0   49.1    0.0   1.0     120 FTG    2ET  PE   2.6
UG         -6.0   0.0   51.7    0.0         0.000 TL  146.00  PV
     Pipe: 26                      -151.0  11.938 PL   25.00  PF   0.0
UG         -6.0   0.0   51.7    0.0   0.4     120 FTG   ----  PE   0.0
SOURCE     -6.0   SRCE  51.7  (N/A)         0.000 TL   25.00  PV
NOTES (HASS):
 (1) Calculations were performed by the HASS 8.5 computer program
     under license no. 500322730  granted by
                    HRS Systems, Inc.
                    208 Southside Square
                    Petersburg, TN  37144
                       (931) 659-9760
 (2) The system has been calculated to provide an average
     imbalance at each node of 0.005 gpm and a maximum
     imbalance at any node of 0.087 gpm.
 (3) Total pressure at each node is used in balancing the system.
     Maximum water velocity is 10.5 ft/sec at pipe 4.
 (4) Items listed in bold print on the cover sheet  
    are automatically transferred from the calculation report.
 (5) Available pressure at source node SOURCE under full flow conditions is 
      63.28 psi compared to the minimum required pressure of 20.00 psi.
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 (6) PIPE FITTINGS TABLE
Pipe Table Name: STANDARD.PIP
PAGE: A    MATERIAL: S40    HWC: 120
Diameter          Equivalent Fitting Lengths in Feet
  (in)       E      T      L      C      B      G      A      D      N
             Ell    Tee LngEll ChkVlv BfyVlv GatVlv AlmChk  DPVlv  NPTee 
  1.049      2.00   5.00   2.00   5.00   6.00   1.00  10.00   2.00   5.00
  1.380      3.00   6.00   2.00   7.00   6.00   1.00  10.00  10.00   6.00
  1.610      4.00   8.00   2.00   9.00   6.00   1.00  10.00  10.00   8.00
  4.026     10.00  20.00   6.00  22.00  12.00   2.00  20.00  20.00  20.00
  6.065     14.00  30.00   9.00  32.00  10.00   3.00  28.00  28.00  30.00
  7.981     18.00  35.00  13.00  45.00  12.00   4.00  31.00  31.00  35.00
 11.938     27.00  60.00  18.00  65.00  21.00   6.00  45.00  45.00  60.00
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WATER SUPPLY CURVE
                                                                                                                                                                                                                  
   72+                                                                                                                                                                                                            
     |                                                                                                                                                                                                            
     |                                                                                                                                                                                                            
     *\\\\\                                                                                                                                                                                                       
   66+     \\\\\\                                                                                                                                                                                                 
     |           0\\\\\                                                                                                                                                                                           
     |                 \\\\\\                                                                                                                                                                                     
     |                       \\\\\\                                                                                                                                                                               
   60+                             \\\\\\                                                                                                                                                                         
     |                                   \\\\\\                                                                                                                                                                   
     |                                         \\\\\\                                                                                                                                                             
     |                          55.0 psi @ 850 gpm-> *                                                                                                                                                            
   54+                           Flow Test Point                                                                                                                                                                  
     |                                                                                                                                                                                                            
     |           X                                                                                                                                                                                                
     |                                                                                                                                                                                                            
 P 48+                                                                                                                                                                                                            
 R   |                                                                                                                                                                                                            
 E   |                                                                                                                                                                                                            
 S   |                                                                                                                                                                                                            
 S 42+                                                                                                                                                                                                            
 U   |                                                                                                                                                                                                            
 R   |                                                                                                                                                                                                            
 E   |                                                                                                                                                                                                            
   36+                                                                                                                                                                                                            
 (   |                                                                                                                                                                                                            
 P   |                                                                                                                                                                                                            
 S   |                                                                                                                                                                                                            
 I 30+                                                                                                                                                                                                            
 )   |                                                                                                                                                                                                            
     |                                                                                                                                                                                                            
     |                                                                                                                                                                                                            
   24+                                                                                                                                                                                                            
     |                                                                                                                                                                                                            
     |                                                                                                                                                                                                            
     |                                                                                                                                                                                                            
   18+                                                                                                                                                                                                            
     |                                                                                                                                                                                                            
     |                                                                                                                                                                                                            
     |==============================                                                                                                                                                                              
   12+            LEGEND            "                                                                                                                                                                             
     |                              "                                                                                                                                                                             
     | X = Required Water Supply    "                                                                                                                                                                             
     |    51.74 psi @ 401.0 gpm     "                                                                                                                                                                             
    6+                              "                                                                                                                                                                             
     | 0 = Available Water Supply   "                                                                                                                                                                             
     |    64.01 psi @ 401.0 gpm     "                                                                                                                                                                             
     |                              "                                                                                                                                                                             
    0++-+---+----+-----+------+--------+--------+---------+-----------+                                                                                                                                           
       200 300  400   500    600      700      800       900        1000                                                                                                                                          
                                    FLOW (GPM)
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Appendix F 
Sprinkler System Material Data Sheets 
 
  
Model F1FR Sprinkler Types
Standard Upright
Standard Pendent
Conventional
Vertical Sidewall
Horizontal Sidewall
– HSW 1 Deflector
Model F1FR Recessed Sprinkler Types
Recessed Pendent
Recessed Horizontal Sidewall
– HSW 1 Deflector
Model F1FR
Model F1FR Recessed
Quick Response
Sprinklers
The Reliable Automatic Sprinkler Co., Inc. 103 Fairview Park Drive, Elmsford, New York 10523
Bulletin 136 Rev.O
Horizontal Sidewall
HSW 1 Deflector
Recessed Pendent
(Model FP Shown)
Upright Pendent
Vertical Sidewall Conventional
Application
Quick response sprinklers are used in fixed fire protec-
tion systems: Wet, Dry, Deluge or Preaction. Care must be
exercised that theorificesize, temperature rating,deflector
style and sprinkler type are in accordance with the latest
published standards of the National Fire Protection Asso-
ciation or the approving Authority Having Jurisdiction.
Quick response sprinklers are intended for installation as
specified in NFPA 13, FM Global Loss Prevention Data
Sheet 2-8N or other applicable standards. Quick response
sprinklers and standard response sprinklers should not be
intermixed.
B
u
lle
tin
1
3
6
R
e
v.O
Listings & Approvals
1. Listed by Underwriters Laboratories, Inc. (UL)
2. Listed by Underwriters’ Laboratories of Canada (ULC)
3. Certified by FM Approvals
4. Loss Prevention Council (LPC, UK)
5. NYC BS&A No. 587-75-SA
6. Meets MIL-S-901C and MIL-STD 167-1
7. Verband der Schadenversicherer (VdS, Germany)
8. NYC MEA 258-93-E
UL Listing Category
Sprinklers, Automatic & Open
Quick Response Sprinkler
UL Guide Number
VNIV
Product Description
Reliable Models F1FR and F1FR Recessed Sprinklers are
quick response sprinklers which combine the durability of a
standard sprinkler with the attractive lowprofile of a decorative
sprinkler.
TheModelsF1FRandF1FRRecessedautomaticsprinklers
utilize a 3.0 mm frangible glass bulb. These sprinklers have
demonstrated response times in laboratory tests which are
five to ten times faster than standard response sprinklers. This
quick responseenables theModelF1FRandF1FRRecessed
sprinklers to apply water to a fire much faster than standard
sprinklers of the same temperature rating.
The glass bulb consists of an accurately controlled amount
of special fluid hermetically sealed inside a precisely manu-
factured glass capsule. This glass bulb is specially con-
structed to provide fast thermal response. The balance of
parts are made of brass, copper and beryllium nickel.
At normal temperatures, the glass bulb contains the fluid
in both the liquid and vapor phases. The vapor phase can
be seen as a small bubble. As heat is applied, the liquid ex-
pands, forcing the bubble smaller and smaller as the liquid
pressure increases. Continued heating forces the liquid to
push out against the bulb, causing the glass to shatter,
opening the waterway and allowing the deflector to distrib-
ute the discharging water.
Patents: US Patent No. 6,374,920 Applies to
Model F1FR Vertical Sidewall Sprinklers.
Model F1FR Quick Response Upright, Pendent & Conventional Sprinklers
Installation Wrench: Model D Sprinkler Wrench
Installation Data:
Model F1FR Quick Response Recessed Pendent Sprinkler
Installation Wrench: Model GFR1 Sprinkler Wrench
Installation Data:
2.
Nominal
Orifice
Thread
Size
K Factor Sprinkler
Height
Approval(1)
Organizations
Sprinkler Identification
Number (SIN)US Metric
1
2 (15mm)
1
2 NPT (R½) 5.6 80 2.2 (56mm) 1,2,3,4,5,7,8 R3615
17
32 (20mm)
3
4 NPT (R¾) 8.0 115 2.3 (58mm) 1,2,3,8 R3612
7
16 (11mm)
1
2 NPT (R½) 4.2 60 2.2 (56mm) 1,2,8 R3613
3
8 (10mm)
1
2 NPT (R½) 2.8 40 2.2 (56mm) 1,2,8 R3611
10mm R38 4.2 60 56mm 4,7 R3614
(1) Refer to escutcheon data table for approvals and dimensions.
Upright Pendent Conventional
Sprinkler Type
K Factor Sprinkler
Height
Approval
Organization
Sprinkler Identification
Number (SIN)
US Metric SSU SSP
Standard–Upright (SSU) and Pendent (SSP) Deflectors Marked to Indicate Position
1
2 (15mm) Standard Orifice with
1
2 NPT (R
1
2) Thread 5.6 80 2.2 (56mm) 1,2,3,4,5,6,7 R3625
(1) R3615
17
32 (20mm) Large Orifice with
3
4 NPT (R¾)Thread 8.0 115 2.3 (58mm) 1,2,3,4,7,8 R3622
(1) R3612
7
16 (17mm) Small Orifice with
1
2 NPT (R
1
2) Thread 4.2 60 2.2 (56mm) 1,2,8 R3623
(1) R3613
3
8 (10mm) Small Orifice with
1
2 NPT (R
1
2) Thread 2.8 40 2.2 (56mm) 1,2,8 R3621
(1) R3611
10mm Orifice XLH with R38 Thread 4.2 60 56mm 4,6,7 R3624 R3614
Conventional–Install in Upright or Pendent Position
10mm Orifice XLH with R38 Thread 4.2 60 56mm —— R3674
15mm Standard Orifice with 12 NPT (R
1
2) Thread 5.6 80 56mm 4,6,7 R3675
20mm Large Orifice with ¾ NPT (R¾)Thread 8.0 115 58mm 4,7 R3672
(1) Polyester coated upright UL and ULC listed corrosion resistant.
3.
Model F1FR Quick Response Horizontal Sidewall Sprinkler
Deflector: HSW 1
Installation Wrench: Model D Sprinkler Wrench
Installation Data:
Horizontal Sidewall
Nominal
Orifice
Thread
Size
K Factor
Sprinkler
Length
Approval Organizations
and Type of Approval Sprinkler
Identification
Number (SIN)US Metric LightHazard
Ordinary
Hazard
1
2 (15mm)
1
2 NPT(R½) 5.6 80 2.63 (67mm) 1,2,3,5,8 1,2,5,8 R3635
NOTE: UL, ULC and MEA Listing permits use with F1 or F2 recessed escutcheon. FM Approvals do not permit recessed usage.
Model F1FR Quick Response Vertical Sidewall Sprinkler
Installation Wrench: Model D Sprinkler Wrench
Installation Position: Upright or Pendent
Vertical Sidewall
Nominal
Orifice
Thread
Size
K Factor Sprinkler
Height
Approval
Organizations
Sprinkler
Identification
Number (SIN)US Metric
½ ½ NPT (R½) 5.6 80 2.2 (56mm) 1, 2, 3, 6, 8
R3685
15mm ½ NPT (R½) 5.6 80 2.2 (56mm) 4
(1)
(1) LPC Approval is for Pendent position only.
Approval Type: Light Hazard Occupancy
Installation Data:
Orientation Deflector to CeilingDimension (Min. - Max.)
Upright 4 - 12 (102mm - 305mm)
Pendent 6 - 12 (152mm - 305mm)
US Patent No. 6,374,920
The equipment presented in this bulletin is to be installed in accordance with the latest pertinent Standards of the National Fire Protection Association, Factory Mutual Research
Corporation, or other similar organizations and also with the provisions of governmental codes or ordinances whenever applicable.
Products manufactured and distributed by Reliable have been protecting life and property for over 80 years, and are installed and serviced by the most highly qualified and reputa-
ble sprinkler contractors located throughout the United States, Canada and foreign countries.
The Reliable Automatic Sprinkler Co., Inc.
(800)431–1588 Sales Offices
(800)848–6051 Sales Fax
(914)829-2042 Corporate Offices
www.reliablesprinkler.com Internet Address
Manufactured by
Revision lines indicate updated or new data
Recycled
Paper
EG. Printed in U.S.A. 06/09 P/N9999970027
Note: For 12" orifice pendent FM approved whitepolyester coated and UL approved white polyester
corrosion resistant sprinklers refer to Bulletin 014.
Ordering Information
Specify:
1. Sprinkler Model
2. Sprinkler Type
3. Orifice Size
4. Deflector Type
5. Temperature Rating
6. Sprinkler Finish
7. Escutcheon Type
8. Escutcheon Finish (where applicable)
Note: When Model F1FR Recessed sprinklers are
ordered, the sprinklers and escutcheons are packaged
separately.
Temperature Ratings
Classification
Sprinkler
Temperature Max. AmbientTemp.
Bulb
Color
°C °F
Ordinary
Ordinary
Intermediate
Intermediate
High (1)
57
68
79
93
141
135
155
175
200
286
100F (38C)
100F (38C)
150F (66C)
150F (66C)
225F (107C)
Orange
Red
Yellow
Green
Blue
(1) Not available for recessed sprinklers.
Escutcheon
Model Approvals Adjustment
“A”
Dimension
FaceofFitting
toCeilingor
WallDimension
F1 1,2,4,8
Max Recess
Min Recess
1 12 
(38.1mm)
3
4 
(19.1mm)
3
16 - 15 16
(5mm - 24mm)
F2 1,2,3(1),4,5,7,8
Max Recess
Min Recess
1 12 
(38.1mm)
15
16 
(24mm)
3
16 - 1116
(5mm - 17mm)
FP
Push-on/
Thread-off
1,2
Max Re-
cessed
7
16
(11mm)
112 (38.1mm)
1,2 Min Recessed
15
16
(24mm)
1 (25.4mm)
Escutcheon Data
No Dimensional Figure for FP
(1) Horizontal Sidewall is not FM approved in the reccesed configuration.
Finishes (1) (2)
(1) Other finishes and colors are available on special order.
Consult the factory for details.
(2) FM Approvals is limited to bronze and brass, chrome or black
plated finishes only.
(3) FP Push-on/Thread-off escutcheon.
(4) UL and ULC listed corrosion resistance.
SIN numbers: R3621, R3622, R3623, R3625.
Installation
Quick response sprinklers are intended for installation as
specified inNFPA13,FMGlobalLoss PreventionDataSheet
2-8N or other applicable standards. Quick response sprin-
klers and standard response sprinklers should not be inter-
mixed.
TheModelF1FRRecessedQuickResponseSprinklersare to
be installed as shown. The Model F1 or F2 Escutcheons illus-
trated are the only recessed escutcheons to be used with the
ModelF1FRSprinklers. Theuseofanyother recessedescutch-
eon will void all approvals and negate all warranties.
WheninstallingModelF1FRSprinklers,usetheModelDSprin-
kler Wrench. When installing Model F1FR Recessed Pendent or
SidewallSprinklers,use theModelGFR1SprinklerWrench. Any
other type of wrench may damage these sprinklers.
Glassbulbsprinklershaveorangebulbprotectors tominimize
bulb damage during shipping, handling and installation. RE-
MOVE THIS PROTECTION AT THE TIME THE SPRINKLER
SYSTEMISPLACEDINSERVICEFORFIREPROTECTION.Re-
moval of the protectors before this time may leave the bulb vul-
nerable to damage. RASCO wrenches are designed to install
sprinklers when covers are in place. REMOVE PROTECTORS
BY UNDOING THE CLASP BY HAND. DO NOT USE TOOLS
TO REMOVE THE PROTECTORS.
Sprinkler Types
Standard Upright
Standard Pendent
Conventional
Sidewall (Vertical, Horizontal HSW1)
Recessed Pendent
Recessed Horizontal Sidewall HSW1
Standard Finishes
Sprinkler Escutcheon
Bronze
Chrome Plated
White Polyester Coated(4)
Brass
Chrome Plated (3)
White Painted (3)
Special Application Finishes
Sprinkler Escutcheon
Bright Brass
Black Plated
Black Paint
Off White
Satin Chrome
Bright Brass
Black Plated
Black Paint
Off White
Satin Chrome
Maintenance
The Models F1FR and F1FR Recessed Sprinklers
should be inspected quarterly and the sprinkler system
maintained in accordance with NFPA 25. Do not clean
sprinklers with soap and water, ammonia or any other
cleaning fluids. Remove dust by using a soft brush or gen-
tle vacuuming. Remove any sprinkler which has been
painted (other than factory applied) or damaged in any
way. A stock of spare sprinklers should be maintained to
allow quick replacement of damaged or operated sprin-
klers. Prior to installation, sprinklers should be maintained
in the original cartons and packaging until used to mini-
mize the potential for damage to sprinklers that would
cause improper operation or non-operation.
Material Specifications:
Body: Ductile iron conforming to ASTM A-536, grade 
65-45-12 
End Face, 2 – 6"/50 – 150 mm: Ductile iron 
conforming to ASTM A-536, grade 65-45-12
Seal Retainer, 8 – 12"/200 – 300 mm: Ductile iron 
conforming to ASTM A-536, grade 65-45-12
Coating: Black alkyd enamel
Disc: Ductile iron conforming to ASTM A-536, grade  
65-45-12, with electroless nickel coating conforming to 
ASTM B-733
Seat: 
 Grade “E” EPDM
Stems: 416 stainless steel conforming to ASTM A-582
Stem Seal Cartridge: C36000 brass
Bearings: Stainless Steel with TFE lining
Stem Seals: EPDM
Stem Retaining Ring: Carbon steel
Actuator:
 2 – 8"/50 – 200mm: Brass or bronze traveling nut 
on a steel lead screw, in a ductile iron housing
 10 – 12"/250 – 300mm: Steel worm and cast iron 
quadrant gear, in a cast iron housing
    
Approvals/Listings:
104j/04
See Victaulic Publication 10.01 for more details.
Product Description:
The Series 705 Butterfly Valve features a weatherproof 
actuator housing Approved for indoor or outdoor use, a 
ductile iron body and disc with EPDM seats. Designed 
for fire protection services only. Victaulic FireLock 
Series 705 Butterfly Valve is cULus Listed, LPCB Listed, 
FM and VdS Approved for 300 psi/2068 kPa service. 
Contact Victaulic for details of agency approvals.
 
# G410001
FireLock® Buterfly Valve
Style 705 with Weatherproof Actuator 10.81
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Job/Owner
System No.
Location
Contractor
Submitted By
Date
Engineer
Spec Section
Paragraph
Approved
Date
Approvals and Listings:
Approval/Listing Service Pressures
Series 705 Butterfly Valve
Size cULus FM
 
Vds
 
LPCB
2"/50 mm up to 300psi/2068kPa n/a up to 300psi/2068kPa up to 300psi/2068kPa
2 ½"/65 mm up to 300psi/2068kPa up to 300psi/2068kPa n/a up to 300psi/2068kPa
76.1 mm up to 300psi/2068kPa up to 300psi/2068kPa up to 300psi/2068kPa up to 300psi/2068kPa
3"/80 mm up to 300psi/2068kPa up to 300psi/2068kPa up to 300psi/2068kPa up to 300psi/2068kPa
4"/100 mm up to 300psi/2068kPa up to 300psi/2068kPa up to 300psi/2068kPa up to 300psi/2068kPa
5"/125 mm up to 300psi/2068kPa up to 300psi/2068kPa n/a up to 300psi/2068kPa
139.7 mm up to 300psi/2068kPa up to 300psi/2068kPa up to 300psi/2068kPa up to 300psi/2068kPa
6"/150 mm up to 300psi/2068kPa up to 300psi/2068kPa up to 300psi/2068kPa up to 300psi/2068kPa
165.1 mm up to 300psi/2068kPa up to 300psi/2068kPa n/a up to 300psi/2068kPa
8"/200 mm up to 300psi/2068kPa up to 300psi/2068kPa up to 300psi/2068kPa up to 300psi/2068kPa
10"/250 mm up to 300psi/2068kPa up to 300psi/2068kPa n/a up to 300psi/2068kPa
12"/300 mm up to 300psi/2068kPa up to 300psi/2068kPa n/a up to 300psi/2068kPa
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Dimensions:
Nominal 
Size
Actual 
Outside 
Diameter
Dimensions
E to E 
A B C D E F G DIA H J
inches 
mm
 inches 
mm
inches 
mm
inches 
mm
inches 
mm
inches 
mm
inches 
mm
inches 
mm
inches 
mm
inches 
mm
inches 
mm
2 2.375 4.25 2.28 6.41 – – 4.00 4.22 4.50 2.1260.3 60.3 108.0 57.9 162.8 101.6 107.2 114.3 53.8
2 ½ 2.875 3.77 2.28 7.54 – – 4.00 4.22 4.50 1.7773 73.0 95.8 57.9 191.5 101.6 107.2 114.3 45.0
76.1 mm 3.000 3.77 2.28 7.54 – – 4.00 4.22 4.50 1.7776.1 95.8 57.9 191.5 101.6 107.2 114.3 45.0
3 3.500 3.77 2.53 7.79 – – 4.50 4.22 4.50 1.7788.9 88.9 95.8 64.3 197.9 114.3 107.2 114.3 45.0
108 mm 4.250 4.63 2.88 8.81 – – 5.50 4.22 4.50 2.20108.0 117.6 73.2 223.8 139.7 107.2 114.3 55.9
4 4.500 4.63 2.88 8.81 – – 5.50 4.22 4.50 2.20114.3 114.3 117.6 73.2 223.8 139.7 107.2 114.3 55.9
133 mm 5.250 5.88 3.35 10.88 – – 6.56 6.19 6.30 2.58133.0 149.4 85.1 276.4 166.6 157.2 160.0 65.5
139.7 mm 5.500 5.88 3.35 10.88 – – 6.56 6.19 6.30 2.58139.7 149.4 85.1 276.4 166.6 157.2 160.0 65.6
5 5.563 5.88 3.35 10.88 – – 6.56 6.19 6.30 2.58141.3 141.3 149.4 85.1 276.4 166.6 157.2 160.0 65.5
159 mm 6.250 5.88 3.84 11.38 – 0.41 7.52 6.19 6.30 2.58159.0 149.4 97.5 289.1 10.4 191.0 157.2 160.0 65.5
165.1mm 6.500 5.88 3.84 11.38 – 0.41 7.52 6.19 6.30 2.58165.1 149.4 97.5 289.1 10.4 191.0 157.2 160.0 65.5
6 6.625 5.88 3.84 11.38 – 0.41 7.52 6.19 6.30 1.90168.3 168.3 149.4 97.5 289.1 10.4 191.0 157.2 160.0 48.3
8 8.625 5.33 5.07 13.53 0.80 1.47 10.00 6.19 8.10 2.33
219.1 219.1 135.4 128.8 343.6 20.3 37.3 254.0 157.2 205.7 59.2
10 10.750 6.40 6.37 15.64 1.41 1.81 12.25 8.10 9.00 –273 273.0 162.6 161.8 397.3 35.8 46.0 311.2 205.7 228.6
12 12.750 6.50 7.36 16.64 2.30 2.80 14.25 8.10 9.00 –323.9 323.9 165.1 186.9 422.7 58.4 71.1 362.0 205.7 228.6
 
NOTE: OPTIONAL ½"/15MM TAP AVAILABLE. 
CONTACT VICTAULIC FOR DETAILS.
F
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Nominal 
Size
Outside 
Diameter
Equivalent 
mm 
inches
mm 
inches    
Feet/m 
of pipe       
2 2.375 6
50 60.3 1.8
2 ½ 2.875 6
65 73.0 1.8
76.1 mm 3.000 676.1 1.8
3 3.500 7
80 88.9 2.1
4 4.500 8
100 114.3 2.4
108 mm 108 mm 82.4
5 5.563 12
125 141.3 3.7
133 mm 133 mm 123.7
139.7 mm 5.500 12139.7 3.7
6 6.625 14
150 168.3 4.2
159 mm 159 mm 144.3
165.1 mm 6.500 14165.1 4.2
8 8.625 16
200 219.1 4.9
10 10.750 18
250 273.0 5.5
12 12.750 19
300 323.9 5.8
Performance: 
The chart expresses the frictional resistance of Victaulic 
Series 705 Butterfly Valve in equivalent feet/ 
meters of straight pipe.
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 Valve Size Full Open
Nominal 
Size
Actual  
Outside 
Diameter Flow Coefficient
inches 
mm
 inches 
mm
Cv 
2 2.375 17050 60.3
2 ½ 2.875 26065 73.0
76.1 mm 3.000 26076.1
3 3.500 44080 88.9
4 4.500 820100 114.3
108 mm 108 mm 820
5 5.563 1200125 141.3
133 mm 133 mm 1200
139.7 mm 5.500 1200139.7
6 6.625 1800150 168.3
159 mm 159 mm 1800
165.1 mm 6.500 1800165.1
8 8.625 3400200 219.1
10 10.750 5800250 273.0
12 12.750 9000300 323.9
Performance:
CV values for flow of water at +60°F/+16°C through a fully 
open valve are shown in the table below. For additional 
details, contact Victaulic.
Formulas for CV values
ΔP = Q2/CV
2  
Q = CV × √ΔP  
Flow Coefficient Cv
Q (Flow) GPM
ΔP (Pressure Drop) psi
Where:
 
Valve Size Full Open
Nominal 
Size
Actual  
Outside 
Diameter Flow Coefficient
inches 
mm
 inches 
mm
Kv 
2 2.375 14750 60.3
2 ½ 2.875 22565 73.0
76.1 mm 3.000 22576.1
3 3.500 38080 88.9
4 4.500 710100 114.3
108 mm 108 mm 710
5 5.563 1040125 141.3
133 mm 133 mm 1040
139.7 mm 5.500 1040139.7
6 6.625 1560150 168.3
159 mm 159 mm 1560
165.1 mm 6.500 1560165.1
8 8.625 2940200 219.1
10 10.750 5020250 273.0
12 12.750 7790300 323.9
Formulas for KV values
ΔP = Q2/KV
2  
Q = KV × √ΔP  
   
Flow Factor Kv
Q (Flow) m3/hr
ΔP (Pressure) bar
Where:
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Installation
Reference should always be made to the I-100 Victaulic Field Installation Handbook for 
the product you are installing. Handbooks are included with each shipment of Victaulic 
products for complete installation and assembly data, and are available in PDF format  
on our website at www.victaulic.com.
Warranty
Refer to the Warranty section of the current Price List or contact Victaulic for details.
Note
This product shall be manufactured by Victaulic or to Victaulic specifications. All products 
to be installed in accordance with current Victaulic installation/assembly instructions. 
Victaulic reserves the right to change product specifications, designs and standard 
equipment without notice and without incurring obligations.
Trademarks
Victaulic® is a registered trademark of Victaulic Company. 
1. The supervisory switch contains two single pole, 
double throw,  pre-wired switches.
2. Switches are rated:
  10 amps @ 125 or 250 VAC/60 Hz
  0.50 amps @ 125 VDC
  0.25 amps @ 250 VDC
3. Switches supervise the valve in the “OPEN” position.
5. One switch has two #18 insulated wires per terminal, 
which permit complete supervision of leads (refer 
to diagrams and notes below). The second switch 
has one #18 insulated wire per terminal. This double 
circuit provides flexibility to operate two electrical 
devices at separate locations, such as an indicating 
light and an audible alarm, in the area that the valve 
is installed.
6. A #14 insulated ground lead (green) is provided.
  Switch #1 = S1
  For connection to the supervisory circuit of a UL  
  Listed alarm control panel
  Switch #2 = S2
  Auxiliary switch that may be connected to auxiliary  
  devices, per the authority having jurisdiction
S1 { Normally Closed: (2) BlueCommon: (2) Yellow
S2 { Normally Closed: Blue with Orange StripeNormally Open: Brown with Orange StripeCommon: Yellow with Orange Stripe
Switch and Wiring: 
NOTE: The above diagram shows a connection between 
the common terminal (yellow – S1 and  yellow-with-
orange stripe – S2) and the normally closed terminal 
(blue – S1 and blue-with-orange stripe – S2). In this 
example, the indicator light and alarm will stay on until 
the valve is fully open. When the valve is fully open, the 
indicator light and alarm will go out. Cap off any unused 
wires (e.g. brown with orange stripe).
Only S1 (two leads per terminal) may be connected to 
the fire alarm control panel.
The connection of the alarm switch wiring shall be in 
accordance with NFPA 72 and the auxiliary switch per 
NFPA 70 (NEC).
FIRE ALARM
CONTROL PANEL
SUPERVISORY
CIRCUIT
N.C. NO. COM.
TO END-OF-LINE RESISTOR,
OR NEXT INDICATOR
BELL
OR
HORNVOLTAGE SOURCE
Switch 1: 2 leads per terminal
Switch 2: 1 lead per terminal
SWITCH
CONTACT RATING:
10A AT 125 AND
250VAC,
0.5A AT 125 VDC,
0.25 AT 250 VDC
S1
S2
CONDUIT
½" NPT
CONDUIT CONNECTORS
UL LISTED
JUNCTION BOX
WIRE NUTS
10.81   5662 Rev F   Updated 11/2014      © 2014 Victaulic Company. All rights reserved. 
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Test &
 D
rain Valves 
Test and Drain with Relief and Gauge
1011T
Manufactured for Viking SupplyNet by AGF Manufacturing Inc. Refer to Manufacturer’s datasheet. Specifications subject to change without notice.
• Sizes available (Nominal) : DN20/3/4”, DN25/1”, 
DN32/11/4”, DN40/11/2”, DN50/2”, .
• Pressure data : Relief valve factory set to operate at 
 12 bar (175 psi) 
• Finish : Red oxide approved for water use.
• Connections : Threaded NPT and BSP. 
Technical Features
Test and Drain with Relief and Gauge -1011T Physical Data
Nominal Size Dimensions (mm / inch) Orifice Nominal K-Factor Reference Weight
(kg / lbs)Metric inch A B C D E Metric US NPT Thread BSP Thread
DN20 3/4”* 256 / 10.3 84 / 3.4 119 / 8.8 114 / 4.5 334 / 13.4
40 2.8 1011T-0750375 1011T-0750375B
2.8 / 6.1
57 4.2 1011T-0750440 1011T-0750440B
80 5.5 1011T-0750500 1011T-0750500B
115 8.0 1011T-0750530 1011T-0750530B
DN25 1” 256 / 10.3 84 / 3.4 119 / 8.8 114 / 4.5 334 / 13.4
40 2.8 1011T-0100375 1011T-0100375B
2.2 / 4.8
57 4.2 1011T-0100440 1011T-0100440B
81 5.5 1011T-0100500 1011T-0100500B
115 8.0 1011T-0100530 1011T-0100530B
DN32 11/4” 263 / 10.5 91 / 3.6 225 / 9.0 139 / 5.6 363 / 14.5
40 2.8 1011T-0125375 1011T-0125375B
2.8 / 6.1
57 4.2 1011T-0125440 1011T-0125440B
80 5.5 1011T-0125500 1011T-0125500B
115 8.0 1011T-0125530 1011T-0125530B
161 11.2 1011T-0125ELO 1011T-0125ELOB
202 14.0 1011T-0125ESFR 1011T-0125ESFRB
DN40 11/2” 288 / 11.5 97 / 3.9 242 / 9.7 206 / 8.3 447 / 17.9
40 2.8 1011T-0150375 1011T-0150375B
5.3 / 11.7
57 4.2 1011T-0150440 1011T-0150440B
80 5.5 1011T-0150500 1011T-0150500B
115 8.0 1011T-0150530 1011T-0150530B
161 11.2 1011T-0150ELO 1011T-0150ELOB
202 14.0 1011T-0150ESFR 1011T-0150ESFRB
DN50 2” 288 / 11.5 97 / 3.9 242 / 9.7 206 / 8.3 447 / 17.9
40 2.8 1011T-0200375 1011T-0200375B
5.3 / 11.7
57 4.2 1011T-0200440 1011T-0200440B
80 5.5 1011T-0200500 1011T-0200500B
115 8.0 1011T-0200530 1011T-0200530B
161 11.2 1011T-0200ELO 1011T-0200ELOB
202 14.0 1011T-0200ESFR 1011T-0200ESFRB
A
B
D
C
E
1 9 11 5 10 6 11 9
2
4
3
7
8
20
04
-0
7-
19
Item Description Material
1 Test and Drain Valve Bronze Body
2 Pressure Relief Valve (Mod. 7000) Bronze Body
3 Pressure Gauge
4 1/4” 3-Way Valve (Mod. 7600) Bronze Body
5 1/2” x 11/2” NPT Nipple
6 1/2” x 1/2” x 1/4” Tee
7 1/4” Nipple 
8 1/4” Plug
9 21/2” NPT x Barb 90° Elbows
10 1 - Nylobraid Drain Tubing
11 2 x Clamps
Test & Drain with R&G -1011T         Materials List 
Test & Drain Valves / Test & Drain Valves / 1011T
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Fire Alarm System Material Data Sheets 
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VSR
VANE TYPE WATERFLOW
ALARM SWITCH WITH RETARD
MFG. #5401146 - REV L
3/09
General Information
The Model VSR is a vane type waterfl ow switch for use on wet sprinkler 
systems. It is UL Listed and FM Approved for use on steel pipe; 
schedules 10 through 40, sizes 2" thru 8" (50 mm thru 200 mm). LPC 
approved sizes are 2" thru 8" (50 mm thru 200 mm).  See Ordering 
Information chart.
The VSR may also be used as a sectional waterfl ow detector on large 
systems. The VSR contains two single pole, double throw, snap action 
switches and an adjustable, instantly recycling pneumatic retard.  The 
switches are actuated when a fl ow of 10 GPM (38 LPM) or more occurs 
downstream of the device.  The fl ow condition must exist for a period 
of time necessary to overcome the selected retard period.
UL,  CUL  and  CSFM  Listed,  FM   Approved, LPCB Approved, For 
CE Marked (EN12259-5) / VdS Approved  model use VSR-EU  
Service Pressure:         450 PSI (31 BAR) - UL            
Flow Sensitivity Range for Signal:                                   
       4-10 GPM (15-38 LPM) - UL                
Maximum Surge:        18 FPS (5.5 m/s)
Contact  Ratings:  Two sets of SPDT (Form C)
 10.0 Amps at 125/250VAC
 2.0 Amps at 30VDC  Resistive  
10 mAmps min. at 24VDC
Conduit Entrances:   Two knockouts provided for 1/2" conduit.   
Individual switch compartments suitable   
for dissimilar voltages.
Environmental Specifi cations:    
 • NEMA 4/IP54 Rated Enclosure suitable for indoor or  
outdoor use with factory installed gasket and die-cast housing 
when used with appropriate conduit fi tting.
 • Temperature Range:  40°F - 120°F, (4.5°C - 49°C) - UL
 • Non-corrosive sleeve factory installed  in saddle.
Service Use:          
Automatic Sprinkler   NFPA-13  
One or two family dwelling   NFPA-13D  
Residential occupancy up to four stories NFPA-13R 
National Fire Alarm Code   NFPA-72 
•  Installation must be performed by qualifi ed personnel and in      
   accordance with all national and local codes and ordinances. 
•  Shock hazard. Disconnect power source before servicing. Serious     
   injury or death could result.
•  Risk of explosion. Not for use in hazardous locations. Serious   
   injury or death could result.
Ordering Information
Nominal Pipe Size Model Part Number
2" DN50 VSR-2 1144402
2 1/2" DN65 VSR-2 1/2 1144425
3" DN80 VSR-3 1144403
3 1/2" - VSR-3 1/2 1144435
4" DN100 VSR-4 1144404
5" - VSR-5 1144405
6" DN150 VSR-6 1144406
8" DN200 VSR-8 1144408
Specifi cations subject to change without notice.
Optional:  Cover Tamper Switch Kit, stock no. 0090148
Replaceable Components: Retard/Switch Assembly, stock no. 1029030
Enclosure 
The VSR switches and retard device are enclosed in a general purpose, 
die-cast  housing.  The cover is held in place with two tamper resistant 
screws which require a special key for removal.  A fi eld installable 
cover tamper switch is available as an option which may be used 
to indicate unauthorized removal of the cover.  See bulletin number 
5401103 for installation instructions of this switch.
Waterfl ow switches that are monitoring wet pipe sprinkler systems shall 
not be used as the sole initiating device to discharge AFFF, deluge, 
or chemical suppression systems.  Waterfl ow switches used for this 
application may result in unintended discharges caused by surges, 
trapped air, or short retard times.
Potter Electric Signal Company, LLC • St. Louis, MO • Phone: 866-956-1211/Canada 888-882-1833 • www.pottersignal.com
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VSR
VANE TYPE WATERFLOW
ALARM SWITCH WITH RETARD
Do not trim the paddle. Failure to follow these instructions may prevent the 
device from operating and will void the warranty. 
Installation  (see Fig. 1)
These devices may be mounted on horizontal or vertical pipe.  On horizontal pipe they shall be installed on the top side of the pipe where they 
will be accessible.  The device should not be installed within 6" (15 cm) of a fi tting which changes the direction of the waterfl ow or within 24" 
(60 cm) of a valve or drain.
NOTE: Do not leave cover off for an extended period of time.
Drain the system and drill a hole in the pipe using a hole saw in a slow speed drill (see Fig. 1). Clean the inside pipe of all growth or other 
material for a distance equal to the pipe diameter on either side of the hole. Roll the vane so that it may be inserted into the hole; do not bend 
or crease it. Insert the vane so that the arrow on the saddle points in the direction of the waterfl ow. Take care not to damage the non-corrosive 
bushing in the saddle. The bushing should fi t inside the hole in the pipe. Install the saddle strap and tighten nuts alternately to required torque 
(see the chart in Fig. 1). The vane must not rub the inside of the pipe or bind in any way.
ADAPTER
USE (2) 5180162 ADAPTERS AS SHOWN ABOVE
        DN50 ONLY
ADAPTER
50mm
20mm ±2mm MAX.
DWG# 1146-1F
Fig. 1
Compatible Pipe/ Installation Requirements
Model Nominal Pipe 
Size
Nominal Pipe 
O.D.
Pipe Wall Thickness Hole Size U-Bolt Nuts 
TorqueSchedule 10 (UL) Schedule 40 (UL) BS-1387 (LPC) DN (VDS)
inch mm inch mm inch mm inch mm inch mm inch mm inch mm ft-lb n-m
VSR-2 2 DN50 2.375 60.3 0.109 2.77 0.154 3.91 0.142 3.6 0.091 2.3
1.25 + .125/-.062 33.0 ± 2.0
20 27
VSR-2 1/2 2.5 - 2.875 73.0 0.120 3.05 0.203 5.16  - - - -
VSR-2 1/2  - DN65 3.000 76.1 - - - - 0.142 3.6 0.102 2.6
VSR-3 3 DN80 3.500 88.9 0.120 3.05 0.216 5.49 0.157 4.0 0.114 2.9
2.00 ± .125 50.8 ± 2.0
VSR-3 1/2 3.5  - 4.000 101.6 0.120 3.05 0.226 5.74 - - - -
VSR-4 4 DN100 4.500 114.3 0.120 3.05 0.237 6.02 0.177 4.5 0.126 3.2
VSR-5 5 - 5.563 141.3 0.134 3.40 0.258 6.55 - - - -
VSR-6 6 DN150 6.625 168.3 0.134 3.40 0.280 7.11 0.197 5.0 0.157 4.0
VSR-8 8 DN200 8.625 219.1 0.148 3.76 0.322 8.18 0.248 6.3 0.177 4.5
NOTE: For copper or plastic pipe use Model VSR-CF.
Retard Adjustment
The delay can be adjusted by rotating the retard adjustment knob from 
0 to the max setting (60-90 seconds). The time delay should be set at 
the minimum required to prevent false alarms
(Flowing water activates 
device in one direction only.)
DO NOT LEAVE COVER OFF FOR 
AN EXTENDED PERIOD OF TIME
TIGHTEN NUTS 
ALTERNATELY
MOUNT ON PIPE SO 
ARROW ON SADDLE 
POINTS IN DIRECTION 
OF WATERFLOW
ROLL PADDLE IN 
OPPOSITE DIRECTION 
OF WATERFLOWDIRECTION OF 
WATERFLOW
Hole must be drilled perpendicular to the pipe and vertically centered. 
Refer to the Compatible Pipe/Installation Requirements chart for size. 
Correct Incorrect
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To remove knockouts: Place screwdriver at 
inside edge of knockouts, not in the center.
Notes:  
1. The Model VSR has two switches, one can be used to operate a central 
station, proprietary or remote signaling unit, while the other contact 
is used to operate a local audible or visual annunciator.
2. A condition of LPC Approval of this product is that the electrical 
entry must be sealed to exclude moisture.
3. For supervised circuits, see “Switch Terminal Connections” 
drawing and warning note (Fig. 4).     
DWG 1146-4
Fig. 5  Typical Electrical Connections
Fig. 2
Do not drill into the base as this creates 
metal shavings which can create 
electrical hazards and damage the 
device. Drilling voids the warranty.
Fig. 4  Switch Terminal Connections Clamping 
  Plate Terminal
Fig. 3
Break out thin section of cover when 
wiring both switches from one conduit 
entrance. 
Testing            
The frequency of inspection and testing for the Model VSR and  its associated protective monitoring system shall be in accordance with applicable 
NFPA Codes and Standards and/or the authority having jurisdiction (manufacturer recommends quarterly or more frequently).
If provided, the inspector’s test valve shall always be used for test purposes. If there are no provisions for testing the operation of the fl ow detection 
device on the system, application of the VSR is not recommended or advisable.
A minimum fl ow of 10 GPM (38 LPM) is required to activate this device.
Advise the person responsible for testing of the fire protection system that this system must be tested in accordance 
with the testing instructions.
Fig. 7 Mounting Dimensions
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POWER SOURCE 
SUITABLE FOR BELL
WATERFLOW ZONE 
ON FIRE PANELEOLR
BELL
3.50 in
 (89.0 mm)
2.34 in
 (59.4 mm)
PIPE DIA.
+ 5.25 in
 (+ 133.4 mm)
5.56 in
 (141.2 mm)
2.00 in
 (50.8 mm)
U-BOLT NUT
U-BOLT WASHER
PIPE SADDLE
PIPE
PLASTIC PADDLE
U-BOLT NOMINAL PIPE DIA. +1.75 in (+44.5 MM) FOR DN 50 – DN 65 2–2.5 in
NOMINAL PIPE DIA. +2.125 in (+54.0 MM) FOR DN 80 – DN 200 3–8 in
GREEN GROUND 
SCREWS
Fig. 8
An uninsulated section of a single conductor should not be looped 
around the terminal and serve as two separate connections.  The 
wire must be severed, thereby providing supervision of the 
connection in the event that the wire become dislodged from under 
the terminal.  Failure to sever the wire may render the device 
inoperable risking severe property damage and loss of life.
Do not strip wire beyond 3/8" of length or expose an uninsulated 
conductor beyond the edge of the terminal block. When using 
stranded wire, capture all strands under the clamping plate. 
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VSR
VANE TYPE WATERFLOW
ALARM SWITCH WITH RETARD
Removal of Waterfl ow Switch
•  To prevent accidental water damage, all control valves should be shut tight and the system completely drained before waterfl ow detectors are  
    removed or replaced.             
•  Turn off electrical power to the detector, then disconnect wiring.         
•  Loosen nuts and remove U-bolts.            
•  Gently lift the saddle far enough to get your fi ngers under it.  With your fi ngers, roll the vane so it will fi t through the hole while continuing  
    to lift the waterfl ow detector saddle.            
•  Lift detector clear of pipe.
Fig. 6
Retard/Switch Assembly Replacement (See Fig. 6)
 The Retard/Switch Assembly is fi eld-replaceable without draining the system or removing the waterfl ow switch from the 
pipe
Make sure the fi re alarm zone or circuit connected to the waterfl ow switch is bypassed or otherwise taken out of service.  1. 
Disconnect the power source for local bell (if applicable).2. 
Identify and remove all wires from the waterfl ow switch.3. 
Remove the (2) mounting screws holding retard/switch assembly to the base. 4. Do not remove the (2) retard housing screws. 
Remove the retard assembly by lifting it straight up over the tripstem. 5. 
Install the new retard assembly. Make sure the locating pins on the retard/switch assembly fi t into the locating pin bosses on the base. 6. 
Re-install the (2) original mounting screws.7. 
Reconnect all wires. Perform a fl ow test and place the system back in service. 8. 
Maintenance
Inspect detectors monthly.  If leaks are found, replace the detector.  The VSR waterfl ow switch should provide years of trouble-free service. 
The retard and switch assembly are easily fi eld replaceable. In the unlikely event that either component does not perform properly, please order 
replacement retard switch assembly stock #1029030 (see Fig. 6). There is no maintenance required, only periodic testing and inspection.
DWG# 1146-10
BREAK OUT THIN SECTION OF COVER 
WHEN WIRING BOTH SWITCHES 
FROM ONE CONDUIT ENTRANCE.
DO NOT REMOVE 
(2) RETARD HOUSING 
SCREWS
REMOVE (2) ORIGINAL MOUNTING 
SCREWS HOLDING RETARD/SWITCH 
ASSEMBLY TO BASE
RETARD/SWITCH ASSEMBLY
(2) ORIGINAL MOUNTING 
SCREWS
(2) LOCATING PINS
(2) LOCATING PIN 
BOSSES IN BASE
BASE
FP-11 FirePrint™ Detector
Intelligent Fire Detector for MXL, MXL-IQ, and MXLV Control Panels
ENGINEER AND ARCHITECT SPECIFICATIONS
6175CATALOG NUMBER
• Most Sophisticated “Detector Intelligence”
available today
• Multi-Criteria fire detection for the price of a
photoelectric detector
• FirePrint™ Technology to discriminate between
deceptive phenomena and an actual fire
• Easily programmed to match specific hazard
profiles from the control panel
• Pre-Alarm reporting based on fire profile selected
• Remote sensitivity measurement capability
• System logic activation based on any of three
inputs from detector
(smoke, heat or neural network)
• Field cleanable chamber with replaceable chamber
parts available
• Multi-color detector status LED
• Two-wire operation
• Compatible with SENSORLINK, Model FPI-32 field
programmer/tester
• Supports EnviroLINK software based automatic
environmental compensation
• Backward compatible with older MXL systems
(Rev. 2 and above)
• Optional fully programmable relay base , audible
base, and duct housing
• UL Listed, ULC Listed
Introduction
The Cerberus Pyrotronics FP-11 Intelligent Fire Detector
provides the life safety industry with the most highly
evolved detection system available today.  The FP-11
utilizes advanced detection technology that allows the
detector to distinguish non-threatening deceptive
phenomena, such as cigarette smoke, from actual fire
hazards, while optimizing detection for the area in which
it is installed.  No other detection system available today
offers a higher level of protection or nuisance alarm
immunity.  The FP-11 uses state-of-the-art microproces-
sor circuitry with error check, detector self-diagnostics
and supervision programs.
The FP-11 intelligent fire detector is compatible with the
Cerberus Pyrotronics SENSORLINK, Model FPI-32 field
programmer/tester, which is a compact, portable, menu-
driven accessory for electronically programming and
testing detectors, easily and reliably.  The FPI-32 elimi-
nates the need for cumbersome, unreliable mechanical
programming methods and reduces installation and
service costs by electronically programming and testing
the detector prior to installation.
The FP-11 fire detector is compatible with the Cerberus
Pyrotronics MXL family of control panels including the
MXL, MXL-IQ, and MXLV.
The FP-11 detector is Underwriters Laboratories and
Underwriters Laboratories of Canada Listed.
Description
The FP-11 is a plug-in, two-wire, multi-sensor detector
with both photoelectric and thermal inputs and is com-
patible with Cerberus Pyrotronics’ MXL family of control
panel systems.  Each detector consists of a dust resis-
tant, field cleanable photo chamber, a solid state non-
mechanical thermal sensor, microprocessor based
electronics with a low-profile plastic cover and base.
Cerberus Division
The FP-11 utilizes state-of-the-art ASIC and surface
mount technology for maximum reliability.  Every FP-11
fire detector is shipped with a protective dust cover.
The FP-11 fire detector utilizes an infrared light emitting
diode (IRLED), and light sensing photodiode.  Under
normal conditions, light transmitted by the LED is
directed away from the photodiode and scattered
through the smoke chamber in a controlled pattern.  The
smoke chamber is designed to manage light dissipation
and extraneous reflections from dust particles or other
non-smoke airborne contaminants in such a way as to
maintain stable, consistent detector operation.  When
smoke enters the detector chamber, light emitted from
the IRLED is scattered by the smoke particles and is
received by the photodiode.
The FP-11 also utilizes a modern, accurate, shock-
resistant thermistor to sense temperature changes.  The
“on-board” FirePrint technology allows the detector to
gather smoke and thermal data, and to analyze this
information in the detector’s “neural network”.  By
comparing data received with the common characteris-
tics of fires, or fire fingerprints, the FP-11 can compare
these “Fire Prints” to those of deceptive phenomena
that cause other detectors to alarm.  The advanced
FirePrint technology allows the FP-11 to accurately
determine a true fire hazard from a non-threatening
deceptive phenomena WITHOUT needing to use alarm
delaying verification and confirmation techniques, which
can increase the probability of losses due to fire.
The Cerberus Pyrotronics FP-11 provides the highest
level of detector intelligence available today with a
detector/control panel link that allows the user to pro-
gram the detector for the specific hazard profile using a
simple software menu selection.  Detectors are opti-
mized by selecting one of the following applications:
• Office/Retail
• Lobby
• Computer Room
• Dormitory
• Healthcare
• Parking Garage
• Utility/Transformer Room
• Hostile Environment
• Precious Storage
• Air Duct
• Warehouse/Light Manufacturing
The software does the rest; no guessing on detector
sensitivities or alarm verification; the control panel
programs the FP-11 detector for the protected area
without hassle and without confirmation delays.  Once
optimized for the hazards in the protected area, the FP-11
provides the best detection you can buy.  Should the
operator or installer forget to program the detector, the
FP-11 will revert to a default setting that allows it to
operate as a standard photoelectric or photo-thermal
detector.
The FP-11’s FirePrint technology monitors input from
both the photo chamber and the thermal sensor, evaluat-
ing this information with sophisticated mathematical
formulas, or algorithms, comparing this input to charac-
teristics of both threatening fires and deceptive phenom-
ena that would “fool” any ordinary detector. This
technology was developed over years of research and
reviewing the results of over 20 years of fire test data in
one of the world’s most advanced fire research centers.
The results of this research are the mathematical models
that form the algorithms used in FirePrint.  No other fire
detector has this level of intelligence or this amount of
research and development supporting it’s design.
The microprocessor’s software can identify and disre-
gard false input caused by radio frequency (RFI) and
electromagnetic (EMI) interference, and validates all
trouble conditions before annunciating or reporting to the
control panel.  The FP-11 detector’s microprocessor uses
an integral EEPROM to store the detector’s address and
other critical operating parameters which include the
assigned program values for alarm and trouble thresh-
olds.  Communications within the detector itself and
between the FP-11 and the control panel, or with the FPI-
32 field programmer/tester, are supervised and safe-
guarded against disruption by reliable, microprocessor
based error checking routines.  Additionally, the micro-
processor supervises all EEPROM memory locations and
provides a high degree of EEPROM failure fault toler-
ance.
In MXL(V) applications, the FP-11 determines its operat-
ing status to be normal, in alarm, or in trouble depending
on the difference between the alarm threshold values
stored in the detector’s memory and the detector’s
latest analog measurement.  The detector then commu-
nicates changes in its status to the control panel.
In addition, the MXL(V) control panel will sample the
value  of the FP-11’s analog signal over a period of time
in order to determine if those values indicate excessive
buildup in the photo chamber; if so, the MXL(V) will
indicate that the particular detector requires mainte-
nance.
The FP-11 is listed as a self-testing device.  The FP-11’s
visible light emitting diode (LED) flashes green every 4
seconds to indicate it is communicating with the control
panel and that it has passed its internal self-test.  Should
the detector sense a fault or failure within its systems,
the LED will flash amber and the detector will transmit
that information to the control panel.  A quick visual
inspection is sufficient to indicate the condition of the
detector at any time.  If more detailed information is
required, a printed report can be provided from the MXL
panel indicating the status and settings assigned to each
individual detector.
When the FP-11 moves to the alarm mode, it will flash
amber and transmit that information to the control panel.
When the MXL(V) confirms the detectors condition, the
panel will instruct the FP-11 to flash red and to continue
flashing until the system is reset at the control panel.  At
that same time, any user defined system alarm functions
programmed into the system are activated.  Each FP-11
detector can operate one remote alarm indicator, one
auxiliary relay, or one audible base.
Detector sensitivity, calibration, and identification are
dynamically supervised by the control panel.  Detector
sensitivity and pre-alarm levels are a function of the
application chosen at the control panel and are controlled
by the panel.  If an alternate, non-FirePrint mode is
selected, then the sensitivity can be changed from the
control panel.
The SensorLINK FPI-32 Program/Test accessory is used
to program and verify the detector’s address.  The
technician selects the accessory’s program mode to
enter the desired address.  The FPI-32 automatically sets
and verifies the address and tests the detector.  It also
allows the user to change the device ID from that of an
FP-11 to an older detector ID such as an ILP-1, ILPT-1, ILP-
2, ID-60P or ID-60PT to allow for easy replacement of
older detectors without the need of reprogramming the
control panel.
The FPI-32 operates on AC power or rechargeable
batteries, providing flexibility and convenience in pro-
gramming and testing equipment almost anywhere.
When in the test mode, the FPI-32 will perform a series
of diagnostic tests without altering the address or other
stored data, allowing technicians to determine if the
detector is operating properly.
The FP-11 fire detector may be installed on the same
initiating circuit with IL or ID series detectors (Photoelec-
tric, thermal, or ionization), MSI series manual stations,
TRI series interfaces, ICP output control devices, or CZM
series of addressable, conventional zone modules.
All FP-11 detectors can be cleaned in the field, when
required, by simply removing the detector cover and
unsnapping the photo chamber.  There is also the option
of cleaning the interior of the detector with a clean, soft
cloth or brush, or replacing the labyrinth and bug screen
included in the detector maintenance kit, model DMK-11.
The FP-11 uses the Cerberus Pyrotronics low profile
surface mounting base, model DB-11.  This base mounts
on a 4-inch octagon, square, or a single gang electrical
box.  The base utilizes screw clamp contacts for electrical
connections and self-wiping contacts for increased
reliability.  The base can be used with the optional LK-11
detector locking kit which contains 50 detector locks and
an installation tool, to prevent unauthorized removal of
the detector head.  The DB-11 base has integral decora-
tive plugs to cover the outer mounting screw holes.
The FP-11 is electrically compatible with existing MXL
detector accessories including relays, remote lamps,
duct housings, and audible bases. With duct housings, a
base adapter and new detector housing cover are
required (order AD-11UK upgrade kit). To use existing DB-
3S base or audible base, the FP-11 requires a DB-ADPT
base adapter.
All FP-11 detectors are approved for operation within the
UL specified temperature range of 32 to 100 degrees F
(0 to 38 degrees C).
Application Data
Installation of the FP-11 series of fire detectors requires
a two-wire circuit of 18 AWG (minimum) thermoplastic
fixture wire enclosed in conduit, or 18 AWG limited
energy, shielded cable without conduit, if permitted by
local codes.  Field wiring should conform to local and
National Electric Codes and the control panel wiring
specifications.
“T-tapping” is permitted only for Style 4 (Class B) wiring.
FP-11 fire detectors can be applied within the maximum
30 foot center spacing (900 sq. ft. areas) as referenced in
NFPA 72.  This applications guideline is based on ideal
conditions, specifically, smooth ceiling surfaces, minimal
air movement, and no physical obstructions between
potential fire sources and the detector.  Do not mount
detectors in close proximity to ventilation or heating and
air conditioning outlets.  Exposed joints or beamed
ceilings may also affect safe spacing limitations for
detectors.  Should questions arise regarding detector
placement, observe NFPA 72 guidelines.
Good fire protection system engineering and common
sense dictate how and when fire detectors are installed
and used.  Contact your local Siemens Cerberus Division
distributor or sales office whenever you need assistance
applying FirePrint in unusual applications.  Be sure to
follow NFPA guidelines, UL/ULC approved installation
instructions, which are included with every Cerberus
Pyrotronics detector, and local codes as for all fire
protection equipment.
Engineer and Architect Specifications
The detector shall be a Cerberus Pyrotronics FP-11
addressable, multi-sensor (photoelectric-thermal) type
with FirePrint application specific software with a
Cerberus Pyrotronics MXL series control panel.  The
detector shall have a plug-in “head”  unit which mounts
to a twist-lock base with self-wiping contacts.  The
detector shall incorporate microprocessor based circuitry
which shall perform all detection and communications
functions.  No addressing mechanisms shall be con-
tained in the detector’s base.  The detector shall operate
on a two-wire circuit and shall include a multi-color LED
indicator which shall flash green every four seconds
indicating a normal condition, amber to indicate a detec-
tor fault, and red, when instructed by the panel, to
indicate an alarm condition.  The detector shall be listed
with Underwriter’s Laboratories, Inc.
The smoke chamber of the detector shall effectively
manage light dissipation and extraneous reflections from
dust particles or other airborne contaminants in such a
way as to maintain stable, consistent detector operation.
The detector shall incorporate FirePrint software technol-
ogy enabling the control panel to program the detector
to match the environment in which the detector is
installed.  This software shall give the user a minimum of
eleven (11) environment choices.  This system shall
automatically set detector alarm and pre-alarm points as
well as calculation factors for weighing input from the
detectors sensors.  The detector shall be capable of
operating in a factory defined default mode if the opera-
tor or installer fails to properly program the detector.
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Dimensions
Technical Specifications
Current Requirements: Normal  750 a
Alarm 750 a
Operating Temperature: +32°F (0°C) to 100°F (38°C)
per UL 268/268A
Humidity: 0-93% Relative Humidity
Non-Condensing
Ordering Information
Model Description Part Number
FP-11 Addressable FirePrint Fire Detector 500-095112
DB-11 Detector Mounting Base for Series 11 500-094151
AD-11P Air Duct Housing for Series 11 500-095656
AD-11XPR Air Duct Housing w/Relay for Series 11
Intelligent Detector
500-096062
DB-X11RS Relay Base for Series 11 Intelligent
Detectors
500-096125
RLI-1 Remote (red) alarm indicator - 4" octagon
box mount
500-390673
RLI-2 Remote (red) alarm indicator - single
gang box  mount
500-390674
LK-11 Base Locking Kit for Series 11 detectors 500-695350
DMK-11 Series 11 Maint Kit (replacement
labyrinth and bug screen)
500-695338
AD-11UK Air Duct Housing Cover / Adapter Kit 500-695967
DB-ADPT Base Adapter to DB-3S Base 500-094187
In Canada Order:
FP-11C Addressable FirePrint Fire Detector
(ULC)
500-095112C
DB-11C Detector Mounting Base for Series 11
(ULC)
500-095687
AD-11PC Air Duct Housing (ULC) 500-095984
Siemens Building Technologies
Cerberus Division
Detector addressing shall be accomplished electronically,
using a portable field programming/test accessory.
Mechanical addressing schemes such as programming
pins, dip or rotary switches, or plug in cards, shall not be
used.  The field programming device shall be a Cerberus
Pyrotronics model FPI-32 which is menu driven and
operates on either 120 VAC or rechargeable battery.
Once the desired address has been entered at the FPI-
32 programming device, the device will download the
data into the detector’s non-volatile memory and verify
that the detector has been correctly programmed.  The
programming device shall be capable of also download-
ing an alternate device ID code to allow programming of
the detector for use with older Cerberus Pyrotronics fire
alarm system components.   Communications between
the detector and the programming device shall be
supervised by error checking algorithms.  The field
programming device shall also be capable of performing
diagnostic tests to determine if the detector is operating
properly and to display the detector’s device ID and
assigned address.
The detector shall be capable of bi-directional communi-
cations with the control panel and shall be dynamically
supervised and uniquely identifiable by the control panel.
The control panel shall be capable of analyzing the signal
for the detector’s analog value for calibration, sensitivity
and address identification.  These values shall be dis-
played upon command from the control panel as well as
the detector’s application program setting.  The
detector’s sensitivity or application setting shall be
individually controlled from the control panel.  Should the
detector sensitivity voltage shift beyond an acceptable
level and remain there for a predetermined duration, a
detector trouble signal shall be annunciated at the MXL
control panel, which uniquely identifies the detector.
Each detector shall be capable of operating one remote
alarm indicator, auxiliary relay, or audible base.  The relay,
remote alarm indicator, or audible base should be
normally activated by the associated detector, but shall
be capable of being programmed for control by control
logic and independently of the detector.  All detectors,
remote alarm indicators, audible devices, and or relays
connected to the addressable initiating circuit shall be
capable of being in alarm or activated simultaneously.
The detector and base should have no visible mounting
screws or components that will attract from the aes-
thetics of the unit when mounted.  It screws or holes
for screws are visible, cover plugs must be provided to
cover the screw or mounting hardware.
The FP-11 fire detector shall be compatible with the
standard DB-11 base, AD-11P air duct housing, AD-
11XPR Air Duct Housing with Relay, ADBX-11 audible
base and the DB-11XRS relay base.  A locking mecha-
nism shall be installed in those areas where tamper
resistant installation is required.
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 Data Sheet 
Fire Safety Products 
Intelligent Initiating Devices 
HMS-Series 
Models HMS-D, HMS-S 
Product Overview 
The Siemens intelligent manual fire-alarm boxes 
(Models HMS-S and HMS-D) provide the most 
advanced method of address programming and 
supervision.  Each Model HMS-series manual box 
achieves the state of an ‘intelligent-initiating device’ 
by incorporating custom microcomputer-chip 
technology with sophisticated, bi-directional 
communication capabilities with the FACP. 
Specifications 
Models HMS-S and HMS-D are constructed of 
durable, molded polycarbonate material that is matte 
finished in red with raised white lettering.  The 
housing accommodates a ‘pull-down’ lever, which ─ 
when operated ─ locks into position; indicating the 
manual fire-alarm box has been activated. 
The pull down lever remains down / in the ‘locked’ 
position, until the fire-alarm box is manually reset.  
The manual fire alarm box can only be reset by 
opening the hinged housing cover with an Allen key; 
followed by closing and locking the cover. 
Models HMS-S and HMS-D operate with Siemens ─ 
Fire Safety FACPs.  The microcomputer chip to the 
manual fire-alarm box has the capacity of storing ─ in 
memory ─ identification information as well as 
important operating-status data. 
Innovative technology from Siemens ─ Fire Safety 
also allows all Model HMS-series intelligent manual 
fire-alarm boxes to be programmed via the Device 
Programmer / Test Unit (Model DPU).  Model DPU is a 
compact, portable and menu-driven accessory that 
makes programming and testing of a manual fire-
alarm box device faster, easier and more dependable 
than previous methods. 
The programmer / tester eliminates the need for 
mechanical-addressing mechanisms of a device 
because Model DPU electronically sets the address of 
the manual fire-alarm box into its microcomputer 
chip, non-volatile memory.  Hence, vibration, 
corrosion and other conditions that can compromise 
or even deteriorate mechanical-addressing 
mechanisms are no longer a cause for concern.
• Durable design 
• Shock-and-vibration resistant 
• Pull-down lever is down, until manually reset 
 Reset with Allen Key 
 No break rods necessary 
• Custom microcomputer-chip technology 
• Dynamic supervision to the fire-alarm control 
panel (FACP) 
• Polarity insensitive via SureWireTM technology 
• Two-wire operation 
• Surface or semi-flush installation 
• Model DPU programs and verifies address and 
tests functionality of each device 
 Electronic-address programming is easier, more 
efficient and more dependable 
• Comes in single-action (Model HMS-S) and 
double-action (Model HMS-D) stations 
Model HMS-D 
Dual-Action Station 
Model HMS-S 
Single-Action Station 
ARCHITECT AND ENGINEER SPECIFICATIONS 
• UL Listed; 
FM (#3015946 & 3052621), CSFM (#7150-0067:0036) 
& NYC Fire Dept. (#202-12E, Vol. 1) Approved 
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Specifications ─ (continued) 
Models HMS-S and HMS-D are fitted with screw 
terminals for connection to an addressable circuit, 
and can be either surface or semi-flush mounted. 
The Model HMS-series manual fire-alarm boxes 
derive their power, communicate information and 
receive commands over a single pair of wires. 
The Model HMS-series is compatible on the same 
circuit with all Model ‘H’-series detectors, interfaces 
or addressable, conventional zone modules. 
Electrical Ratings 
Current Draw (Active or Standby) ─   1.4mA 
 
Details for Ordering 
Model 
Part  
Number 
Description 
Shipping 
Weight 
HMS-D 500-033400 Addressable Manual Fire 
Alarm Box, Dual Action 
2.5 Lbs. 1.13 Oz. 
HMS-S 500-033200 Addressable Manual Fire 
Alarm Box, Single Action 
2.0 Lbs. 0.9 Oz. 
LTP 500-620490 
Reset Tool Package 
[contains two (2) tools] 
0.5 Lb. 0.23 Oz. 
SB-5R 310-019860 Surface-Mounting Box 1.5 Lbs. 0.7 Oz. 
 Mounting Diagram 
 
Notice:  This marketing data sheet is not intended to be used for system design or installation purposes.  
For the most up-to-date information, refer to each product’s installation instructions. 
Description:
Strobe, Horn Strobe, and Horn 
Notification Appliances
Notification
Ceiling Wall
Wheelock® ExcederTM Series
TM
***
***
5
The Wheelock® ExcederTM Series of notification appliances feature 
a sleek modern design that will please building owners with reduced 
total cost of ownership.  Installers will benefit from its comprehensive 
feature list, including the most candela options in one appliance, 
low current draw, no tools needed for setting changes, voltage test 
points, 12/24 VDC operation, universal mounting base and multiple 
mounting options for both new and retrofit construction. 
The Wheelock® ExcederTM Series incorporates high reliability and 
high efficiency optics to minimize current draw allowing for a greater 
number of appliances on the notification appliance circuit. All strobe 
models feature an industry first of 8 candela settings on a single 
appliance. Models with an audible feature 3 sound settings (90, 95, 
99 dB). All switches to change settings, can be set without the use 
of a tool and are located behind the appliance to prevent tampering. 
Wall models feature voltage test points to take readings with a 
voltage meter for troubleshooting and AHJ inspection.
The Wheelock® ExcederTM Series of wall and ceiling notification 
appliances feature a Universal Mounting Base (UMB) designed 
to simplify the installation and testing of horns, strobes, and 
combination horn strobes. The separate universal mounting 
base can be pre-wired to allow full testing of circuit wiring before 
the appliance is installed and the surface is finished.  It comes 
complete with a Contact Cover for protection against dirt, dust, paint 
and damage to the contacts.  The Contact Cover also acts as a 
shunting device to allow pre-wire testing for common wiring issues. 
The Contact Cover is polarized to prevent it from being installed 
incorrectly and prevents the appliance from being installed while 
it is on the UMB.  When the Contact Cover is removed the circuit 
will show an open until the appliance is installed. The UMB allows 
for consistent installation and easy replacement of appliances if 
required. Wall models provide an optional locking screw for extra 
secure installation, while the ceiling models provide a captivated 
screw to prevent the screw from falling during installation.
- Save up to 48% in current draw*
- Up to 9 models now in 1 appliance
- Save up to 14% cost of installation**
Compatibility and Requirements
- Synchronize using the Wheelock® Sync Modules or panels with built-in Wheelock® Patented Sync Protocol
- Compatible with UL “Regulated Voltage” using filtered VDC or unfiltered VRMS input voltage
- Strobes produce 1 flash per second over the “Regulated Voltage” range
* Compared to competitive models
** Compared to previous models
*** Patented
* UL max current rating is the maximum RMS current within the listed voltage range (16-33 VDC for 24 VDC units). For strobes the 
UL max current is usually at the minimum listed voltage (16 VDC for 24 VDC units). For audibles the max current is usually at the 
maximum listed voltage (33 VDC for 24 VDC units). For unfiltered ratings, see installation instructions.
Strobe Ratings per UL Standard 1971
UL Max Current*
24 VDC / 24 FWR 12 VDC
Model Regulated Voltage Range VDC 15 15/75 30 60 75 95 110 115 135 150 177 185 15 15/75
ST 8.0-33.0 0.057 0.070 0.085 0.135 0.163 0.182 0.205 0.253 0.110 0.140
STC 8.0-33.0 0.061 0.085 0.103 0.135 0.163 0.182 0.205 0.253 0.110
Horn Strobe Ratings per UL 1971 & Anechoic at 24 VDC
UL Max Current* at  Anechoic 99 dBA
24 VDC 12 VDC
Model Regulated Voltage Range VDC 15 15/75 30 60 75 95 110 115 135 150 177 185 15 15/75
HS 8.0-33.0 0.082 0.095 0.102 0.148 0.176 0.197 0.242 0.282 0.125 0.159
HSC 8.0-33.0 0.082 0.102 0.141 0.148 0.176 0.197 0.242 0.282 0.125
UL Max Current* at  Anechoic 95 dBA
24 VDC 12 VDC
Model Regulated Voltage Range VDC 15 15/75 30 60 75 95 110 115 135 150 177 185 15 15/75
HS 8.0-33.0 0.073 0.083 0.087 0.139 0.163 0.186 0.230 0.272 0.122 0.153
HSC 8.0-33.0 0.073 0.087 0.128 0.139 0.163 0.186 0.230 0.272 0.122
UL Max Current* at  Anechoic 90 dBA
24 VDC 12 VDC
Model Regulated Voltage Range VDC 15 15/75 30 60 75 95 110 115 135 150 177 185 15 15/75
HS 8.0-33.0 0.065 0.075 0.084 0.136 0.157 0.184 0.226 0.267 0.120 0.148
HSC 8.0-33.0 0.065 0.084 0.120 0.136 0.157 0.184 0.226 0.267 0.120
Horn Ratings per UL Anechoic
Model Regulated Voltage Range VDC 99 dB 95 dB 90 dB
HN 16-33.0 0.064 0.044 0.022
HNC 16-33.0 0.084 0.044 0.022
HN 8.0-17.5 0.047 0.026 0.017
HNC 8.0-17.5 0.047 0.026 0.017
Low Current Draw = Fewer Power Supplies
NOTE: All CAUTIONS and WARNINGS are identified by the symbol . All warnings are printed in bold capital letters.
   WARNING:  PLEASE READ THESE SPECIFICATIONS AND ASSOCIATED INSTALLATION INSTRUCTIONS CAREFULLY BEFORE USING, SPECIFYING 
OR APPLYING THIS PRODUCT.  VISIT WWW.COOPERNOTIFICATION.COM OR CONTACT COOPER NOTIFICATION FOR THE CURRENT INSTALLATION 
INSTRUCTIONS.  FAILURE TO COMPLY WITH ANY OF THESE INSTRUCTIONS, CAUTIONS OR WARNINGS COULD RESULT IN IMPROPER APPLICATION, 
INSTALLATION AND/OR OPERATION OF THESE PRODUCTS IN AN EMERGENCY SITUATION, WHICH COULD RESULT IN PROPERTY DAMAGE, AND 
SERIOUS INJURY OR DEATH TO YOU AND/OR OTHERS. 
General Notes:
General Notes:
• Strobes are designed to flash at 1 flash per second minimum over their “Regulated Voltage Range”.
• All candela ratings represent minimum effective strobe intensity based on UL Standard 1971.
• Series Exceder Strobe products are Listed under UL Standards 1971 and 464 for indoor use with a temperature range of 32°F to 120°F (0°C to 49°C) and 
  maximum humidity of 93% (± 2%) UL 464 (85% UL 1971).
• Series Exceder horns are under UL Standard 464 for audible signal appliances (Indoor use only).
Specification & Ordering Information
Model Strobe Candela
Sync w/ 
DSM or 
Wheelock Power 
Supplies
12/24 VDC* Mounting Options
Horn Strobes
HSR 15/1575/30/75/95/110/135/185 X X UMB**
HSW 15/1575/30/75/95/110/135/185 X X UMB**
HSRC 15/30/60/75/95/115/150/177 X X UMB**
HSWC 15/30/60/75/95/115/150/177 X X UMB**
Strobes
STR 15/1575/30/75/95/110/135/185 X X UMB**
STW 15/1575/30/75/95/110/135/185 X X UMB**
STRC 15/30/60/75/95/115/150/177 X X UMB**
STWC 15/30/60/75/95/115/150/177 X X UMB**
 Horn
 HNR X X UMB**
 HNW X X UMB**
 HNRC X X UMB**
 HNWC X X UMB**
Strobe Ratings per UL Standard 1971
UL Max Current*
24 VDC / 24 FWR 12 VDC
Model Regulated Voltage Range VDC 15 15/75 30 60 75 95 110 115 135 150 177 185 15 15/75
ST 8.0-33.0 0.057 0.070 0.085 0.135 0.163 0.182 0.205 0.253 0.110 0.140
STC 8.0-33.0 0.061 0.085 0.103 0.135 0.163 0.182 0.205 0.253 0.110
Horn Strobe Ratings per UL 1971 & Anechoic at 24 VDC
UL Max Current* at  Anechoic 99 dBA
24 VDC 12 VDC
Model Regulated Voltage Range VDC 15 15/75 30 60 75 95 110 115 135 150 177 185 15 15/75
HS 8.0-33.0 0.082 0.095 0.102 0.148 0.176 0.197 0.242 0.282 0.125 0.159
HSC 8.0-33.0 0.082 0.102 0.141 0.148 0.176 0.197 0.242 0.282 0.125
UL Max Current* at  Anechoic 95 dBA
24 VDC 12 VDC
Model Regulated Voltage Range VDC 15 15/75 30 60 75 95 110 115 135 150 177 185 15 15/75
HS 8.0-33.0 0.073 0.083 0.087 0.139 0.163 0.186 0.230 0.272 0.122 0.153
HSC 8.0-33.0 0.073 0.087 0.128 0.139 0.163 0.186 0.230 0.272 0.122
UL Max Current* at  Anechoic 90 dBA
24 VDC 12 VDC
Model Regulated Voltage Range VDC 15 15/75 30 60 75 95 110 115 135 150 177 185 15 15/75
HS 8.0-33.0 0.065 0.075 0.084 0.136 0.157 0.184 0.226 0.267 0.120 0.148
HSC 8.0-33.0 0.065 0.084 0.120 0.136 0.157 0.184 0.226 0.267 0.120
Model Legend
HN  =  Horn
ST  =  Strobe
HS  =  Horn Strobe
C  =  Ceiling Mount
W  =  White
R  =  Red
Example 1:  STRC = Strobe, Red, Ceiling Mount
Example 2:  HSR = Horn Strobe, Red, Wall Mount
Example 3:  HSW = Horn Strobe, White, Wall Mount
Example 4: STW-AL = Strobe, White, Wall Mount, Alert Lettering
Common base for wall and ceiling with 5 
mounting options
Voltage test points for quick 
troubleshooting and easy spot 
checking (wall models only)
Example: HSR
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8 candela settings
NOTE: Due to continuous development of our products, specifications and offerings are subject to change without notice in accordance 
with Cooper Wheelock Inc., dba Cooper Notification standard terms and conditions.
**UMB = Universal Mounting Base
*UMB
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Example: HSWC
Contact Cover
*12 VDC models feature 15 & 15/75 settings
A  = Agent Lettering 
        (Strobes only) 
AL = Alert Lettering 
        (Strobes only)
N  = No Lettering 
        (Strobes only)
The notification appliances shall be Wheelock® Exceder™ Series HS Audible Strobe appliances, Series ST Visual Strobe appliances 
and Series HN Audible appliances or approved equals. The Series HS and ST Strobes shall be listed for UL Standard 1971 (Emergency 
Devices for the Hearing-Impaired) for Indoor Fire Protection Service.   The Series HS and HN Audibles shall be UL Listed under Standard 
464 (Fire Protective Signaling).   All Series shall meet the requirements of FCC Part 15 Class B. All inputs shall be compatible with 
standard reverse polarity supervision of circuit wiring by a Fire Alarm Control Panel (FACP) with the ability to operate from 8 to 33 VDC. 
Indoor wall models shall incorporate voltage test points for easy voltage inspection.
The Series HS Audible Strobe and ST Strobe appliances shall produce a flash rate of one (1) flash per second over the Regulated 
Voltage Range and shall incorporate a Xenon flashtube enclosed in a rugged Lexan® lens. The Series shall be of low current design. 
Where Multi-Candela appliances are specified, the strobe intensity shall have 8 field selectable settings at 15, 15/75, 30, 75, 95, 110, 
135, 185 candela for wall mount and 15, 30, 60, 75, 95, 115, 150, 177 candela for ceiling mount. The selector switch for selecting 
the candela shall be tamper resistant. The 15/75 candela strobe shall be specified when 15 candela UL Standard 1971 Listing with 
75 candela on-axis is required (e.g. ADA compliance).  Appliances with candela settings shall show the candela selection in a visible 
location at all times when installed.
The audible shall have a minimum of three (3) field selectable settings for dBA levels and shall have a choice of continuous or temporal 
(Code 3) audible outputs. 
The Series HS Audible Strobe, ST Strobe and Series HN Audible shall incorporate a patented Universal Mounting Base that shall allow 
mounting to a single-gang, double-gang, 4-inch square, 3.5-inch octal, 4-inch octal or 100mm European type back boxes.  Two wire 
appliance wiring shall be capable of directly connecting to the mounting base. Continuity checking of the entire NAC circuit prior to 
attaching any notification appliances shall be allowed. Product shall come with Contact Cover to protect contact springs. Removal of 
an appliance shall result in a supervision fault condition by the Fire Alarm Control Panel (FACP).  The mounting base shall be the same 
base among all horn, strobe, horn strobe, wall and ceiling models.  All notification appliances shall be backwards compatible.
The Series HS and ST wall models shall have a low profile measuring 5.24” H x 4.58” W x 2.19” D.  Series HN wall shall measure 5.24” 
H x 4.58” W x 1.6” D.  The Series HSC and STC shall been round  and have a low profile with a diameter of 6.68” x 2.63” D.  Series 
HNC ceiling shall have a diameter of 6.68” x 1.50” D.
When synchronization is required, the appliance shall be compatible with Wheelock®’s  DSM Sync Modules, Wheelock® Power Supplies 
or other manufacturer’s panels with built-in Wheelock® Patented Sync Protocol. The strobes shall not drift out of synchronization at any 
time during operation. If the sync protocol fails to operate, the strobe shall revert to a non-synchronized flash-rate and still maintain (1) 
flash per second over its Regulated Voltage Range. The appliance shall also be designed so that the audible signal may be silenced 
while maintaining strobe activation when used with Wheelock® synchronization protocol.
Wall Appliances – UL Standard 1971, UL Standard 464, California State Fire Marshal (CSFM), ULC, FM
Ceiling Appliances – UL Standard 1971, UL Standard 464, California State Fire Marshal (CSFM), ULC, FM
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3 YEAR WARRANTY
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NJ Location
273 Branchport Ave.
Long Branch, NJ 07740
P: 800-631-2148
F: 732-222-8707
www.coopernotification.com
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The 	

 MXL-IQ
Control Panel is an advanced fire protection
and alarm control panel that provides superior
fire protection and multiplexed alarm reporting.
The MXL-IQ Control Panel can monitor up
to 4 analog loops, each containing up to 60
	

 intelligent
devices.
The MXL-IQ Control Panel can control a
wide variety of System outputs, such as:
• Conventional Form C relay contacts
• Solid State outputs
• Supervised outputs to control Alarm
Notification Appliances
• Municipal Tie outputs
• Leased Line outputs
The MXL-IQ Control Panel can process
logical decisions based on the status of
initiating devices. The System can respond
with customer-specified sequences of
output circuit operation.
The System continuously checks all
software and hardware for proper opera-
tion. It continuously checks all System
memory components, control panel elec-
tronic hardware, and the System program.
A hardwire watchdog circuit is provided to
ensure that System programs are function-
ing properly. If a problem develops with the
program or processor, the watchdog circuit
places the System into a trouble condition
and resets it.
To ensure reliable operation, the MXL-IQ
System is composed of independent
modules, each with its own microprocessor.
If the main panel’s central processing unit
stops, these modules, operating in default,
still annunciate any alarm or trouble
through common lines called Any Alarm
and Any Trouble. All of the modules
communicate with the MXL-IQ Panel
through a serial communications System.
All modules are continuously supervised for
their presence and for proper operation.
Problems are shown on the display to aid in
servicing and troubleshooting (See Using
the  Menu in the OPERATIONS section).
The MXL-IQ System is designed so that fire
alarm operation has first priority over all
other modes of operation. If the System
loses battery and commercial power, it
automatically goes through an initialization
routine when power returns.
The MXL-IQ software was written in a high-
level language for ease of maintenance.
The software incorporates a multitasking
operating system that allows the micropro-
cessor to handle many tasks almost
simultaneously. This enables the MXL-IQ
System to handle communications to all
initiating and output option boards and to
the annunciator. This also enables the
MXL-IQ System to check that everything is
running.
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Figure 1
The MXL-IQ Control Panel
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The basic MXL-IQ Control Panel consists
of the following components:
• SMB-2 Main Board
• MPS-6 or MPS-12 Power Supply
• MKB-4 Keyboard/Annunciator
• PAL-1 Logging Printer
(NFPA Proprietary and UL 1076 configu-
rations)
• PIM-1 Peripheral Interface Module
(NFPA Proprietary and UL 1076 configu-
rations)
• PIM-2 Peripheral Interface Module
(NFPA Proprietary and UL 1076 configu-
rations)
• MSE-3L Enclosure
• TSW-2 Tamper Switch
(UL 1076 configuration only)
• BP-61, BTX-1, or BTX-2 Batteries
	/$/$*
The SMB-2 Main Board contains:
• 16-bit central processing unit (CPU)
• System read-only memories (EPROMs)
• System random-access memory (RAM)
• FLASH memory for CSG-M
• Watchdog circuitry
• Network interface circuitry
• Battery charger
• 24V regulator
• AC transfer relay
• CZM-1B6 auxiliary power
• 24 VDC unregulated supply
• Two analog loops (initiating/control)
• Two notification appliance circuits
(audible circuits)
• Two dry-contact relays (Form C)
Figure 2
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The MPS-6 is a supervised power supply
that converts 120 VAC, 60 Hz to unregu-
lated 24 VDC at 6A.
#	#1	")
The MPS-12 is a high current power supply
that provides the MXL-IQ System with
primary 24 VDC power. It is rated at 12
amps and is unfiltered and unregulated.
The MPS-12 supplies the SMB-2 with the
power required for normal operation. The
module incorporates a 5 amp resettable circuit
breaker on the primary input, a 15 amp fuse
on the 24V output, and a built-in AC line filter
for surge and noise suppression.
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The MKB-4 Annunciator communicates with
the SMB-2 Main Control Board through the
System network link. This module provides
the MXL-IQ with its primary control and
annunciation.
The MKB-4 module has an 80-character,
backlit LCD alphanumeric display that
continuously updates information about the
System status and user-defined device
messages. If there are multiple alarms,
and/or troubles, including supervisories and
security conditions, the MKB-4 displays the
highest priority event that occurred. The
user can see additional alarm and trouble
data by pressing the NEXT key. Press the
HOLD key at any time to stop the display
from scrolling.
The Control Panel contains the following
indicators:
• Alarm
• Power
• Audible Silence
• Partial System Disable
• Supervisory
• Trouble
• Security
Figure 3A
MPS-6 Power Supply
Figure 3B
MPS-12 Power Supply
Figure 4
MKB-4 Keyboard
The MKB-4 has switches for the following functions:
• Acknowledging fire alarms (ALARM  ACK )
• Silencing audibles (AUD  SIL )
• Acknowledging supervisories  (SUPV  ACK )
• Acknowledging System troubles (TRBL  ACK )
• Acknowledging security conditions  (SEC  ACK )
• Resetting the Control Panel (RESET )
In addition the module has display keys  (NEXT  and HOLD ), a numeri-
cal keypad, PRINT , HELP , and CLEAR  keys, and user-configurable
function keys.
www.PDF-Zoo.com
,

##.$"%$*"
The PIM-1 module is an interface for an
MXL-IQ System to remote peripheral
devices such as printers. It connects an
RS-232C device to an MXL-IQ System
without the peripheral device's protective
ground causing a ground fault. The inter-
face operates at up to 9600 baud without
losing any characters.
##.$"%$*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The PIM-2 module is an interface that
allows the connection of UL listed EDP
Centronics parallel printers to the MXL-IQ
System. It converts the RS-232C (serial)
printer output to a Centronics parallel
interface. When used with the PAL-1, the
PIM-2 provides a supervised parallel printer
(NFPA 72 Proprietary or UL 1076) for the
MXL-IQ System. However, this configura-
tion is not supervised for data integrity.
# 
The PAL-1 Logging Printer provides a
paper record of the activity of the MXL-IQ
System.
	$	1.
The TSW-2 Tamper Switch is a 3-position
switch that monitors the opening of the
MXL-IQ enclosure and reports a security
alarm. Closing the door automatically
returns the switch to its normal operating
position. The switch can be pulled out to
indicate a closed position for maintenance
purposes.
Figure 7
TSW-2 Tamper Switch
Figure 6
PAL-1 Parallel Printer
Figure 5
PIM-1 Peripheral Interface Module
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The BP-61 is a module consisting of four 6V,
15 AH batteries. The BP-61 is recommended
for the NFPA 72 Local and Proprietary, and
the UL 1076 Systems. Actual battery size
depends on System configuration. See
Appendix C for battery calculations.
//$
The BTX-1 batteries are a pair of 12V, 31
AH batteries. The BTX-2 batteries are a
pair of 12V, 55 AH batteries. Actual battery
size depends on System configuration. See
Appendix C for battery calculations.
Figure 8
BP-61 Batteries
Figure 9
BTX Batteries
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 	
The following modules are available as
options to the MXL-IQ Control Panel:
• MOM-2 Card Cage
• MOM-4 Card Cage
• CSM-4 Signal Module
• CMI-300 Interface Module
• CRM-4 Relay Module
• CZM-4 Conventional Zone Module
* This module does not mount in the MSE-3L
enclosure.
• ALD-2I Analog Loop Driver
• MOI-7 Voice and Annunciator Driver*
• MOD-16 Output Driver*
• MID-16 Input Module*
• NIM-1R Network Interface Module
www.PDF-Zoo.com
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The MOM-2 Card Cage contains 2 slots for
optional module cards; it can handle 2 half-
width cards or 1 full-width card. The MOM-2
provides 2 power-connector receptacles and
2 data-connector receptacles. A 24 VDC
cable that provides the main power used by
the optional modules, and an 8-wire ribbon
cable for connection of 5 VDC and data, are
provided with the MOM-2 installation kit.
-$*$&
The MOM-4 Card Cage contains 4 slots for
optional module cards; it can handle 4 half-
width cards or 2 full-width cards. The MOM-4
provides 2 power-connector receptacles
and 2 data-connector receptacles. A 24 VDC
cable that provides the main power used by
the optional modules, and an 8-wire ribbon
cable for connection of 5 VDC and data, are
provided with the MOM-4 installation kit.
	-	&$"*"
The CSM-4 Signal module controls 2
supervised notification appliance circuits.
Each circuit is capable of either Style Z
(Class A) or Style Y (Class B) operation.
Each circuit can be individually configured
for notification appliances, municipal tie,
leased line, or releasing service per NFPA
12A, NFPA 13, and NFPA 2001.
Figure 10
MOM-2 Card Cage
Figure 11
MOM-4 Card Cage
S3
S1
S2
S4
G1
G2
Figure 12
CSM-4 Signal Module
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The CMI-300 provides modem communica-
tions between an MXL-IQ System and a CXL
System. The CMI-300 module is located on
the MOM-2/4 board in the MXL-IQ enclo-
sure. The CMI-300 plugs into a half slot in
the MOM-2/4. It translates signals from the
MXL-IQ communication lines of the SMB-2
to CXL modem signals. This signal is then
transmitted along suitable cable to the CXM-1
module in the CXL enclosure.
-"$)*"
The CRM-4 Relay module is an output
control module that contains 4 relay out-
puts. Form C contacts are rated at 2A, 30
VDC/120 VAC resistive.
The CRM-4 has 4 LEDs. Two of the LEDs
are user programmable.
7-8$"7*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The CZM-4 Conventional Zone module
provides four initiating device circuits
capable of Style D (Class A) or Style B
(Class B) operation. Each zone has its own
address. You can use CSG-M to write a
custom message for each zone
(See CSGM Programming Manual,
P/N 315-090381).
Figure 14
CRM-4 Relay Module
Figure 15
CZM-4 Conventional Zone Module
Figure 13
CMI-300 Interface Module
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The ALD-2I Analog Loop Driver provides two
initiating device circuits capable of Class A
or Class B operation for monitoring analog
devices. Each loop is capable of monitoring
up to 60 analog devices. Each device has
its own address. You can use CSG-M to
write a custom message for each device
(See CSG-M Programming Manual, P/N
315-090381).
'9$*$8
The MOI-7 module is an MXL-IQ network
module that connects to a graphic annun-
ciator using MOD-16s or MID-16s.
The MOI-7 has two LEDs to indicate the
status of the MXL-IQ network interface:
• the TRANSMIT LED blinks when the
MXL-IQ/MOI-7 communication is
working
• the TROUBLE LED goes to steady
when MOI cannot communicate
,8
The MOD-16 Output Driver module is an
annunciator driver controlled by the MOI-7
module. Up to 8 MOD-16s can be used with
an MOI-7. Each MOD-16 can activate up to
16 outputs for a total of 128 outputs.
S1
Figure 17
MOI-7 Voice and Annunciator Driver
Figure 18
MOD-16 Output Driver
Figure 16
ALD-2I Analog Loop Driver
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The MID-16 module provides 16 general
purpose inputs for user-defined operations
for the MXL-IQ.
The MID-16 is controlled by the MOI-7
module. Up to 8 MID-16s can be used with
an MOI-7. The function of each individual
input is defined by the use assigned to it in
CSG-M.
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1: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The NIM-1R provides a communication path
for the following uses:
• as an MXL-IQ networking interface
• as a connection to Foreign Systems
• as a connection to AnaLASER detectors
When used as a networking interface the
NIM-1R supports the connection of up to 63
MXL-IQ Systems. This network also supports
a Network Command Center (NCC) that
monitors all the MXL-IQs in the networked
group.
Output logic between MXL-IQ panels is made
using CSG-M programming. CSG-M versions
6.01 and higher include options for networked
MXL-IQ systems. Each MXL-IQ System is
assigned a panel number. This panel
number allows interactive programming
between panels using CSG-M.
The NIM-1R supports Style 4/7 connection.
In the event of an NIM-1R communication
failure, each MXL-IQ System continues to
operate as a stand-alone panel.
The NIM-1R can also be configured as an
RS-232 or RS-485 two-wire interface to
foreign systems. This operation is called
FSI (Foreign System Interface). The FSI
responds to a protocol and gathers informa-
tion about the MXL-IQ status. The interface
supports both single MXL-IQ Systems and
networked systems. Typical use of this
interface is between the MXL-IQ and
building management systems.
Figure 19
MID-16 Input Driver
Figure 20
NIM-1R Network Interface Module
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The intelligent/analog devices described
below are available for use with the MXL-IQ
Control Panel (SMB-2).
The UL identifiers for compatibility are the
same as the model names specified below.
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The FP-11 is an intelligent/analog photo-
electric detector that can be used as an
area or duct detector [FP-11(d)]. It uses
either a DB-11 low profile mounting base or
DB-3S mounting base with the DB-ADPT
adapter, a DB-X11RS mounting base with
relay or DB-X3RS mounting base with relay
with the DB-ADPT adapter, an ADBI-60
audible base with the DB-ADPT adapter, or
an AD-11P or AD-11XPR air duct housing.
The FP-11 requires MXL-IQ Rev. 6.0 or
higher firmware.

#""&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
The FPT-11 is an intelligent/analog rate-
compensated/fixed-temperature type
thermal and photoelectric detector. It can
only be used as an area detector. It uses
either a DB-11 low profile mounting base or
DB-3S mounting base with the DB-ADPT
adapter, a DB-X11RS mounting base with
relay or DB-X3RS mounting base with relay
with the DB-ADPT adapter, or an ADBI-60
audible base with the DB-ADPT adapter.
The FPT-11 requires MXL-IQ Rev. 6.0 or
higher firmware.
#""&"#
The ICP is an intelligent control point that
can be used as an independent, remotely
located notification appliance circuit (NAC).
It communicates through the analog loop of
the MXL-IQ System.
#/,""&"#
The ICP-B6 is an intelligent control point
that can be used as an independent,
remotely located notification appliance
circuit (NAC). It communicates through the
analog loop of the MXL-IQ System.
,+#""&4$"&
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The ID-60P is an intelligent/analog photoelec-
tric detector that can be used as an area or
  ;4
 ;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duct detector [ID-6OP(d)]. It uses either a
DB-3S low profile mounting base, a DB-X3RS
mounting base with relay, an AD-3P duct
housing, or an ADBI-60 audible base.
,+#""&4$"&#.
"1.<$	
The ID-60PT is an intelligent/analog rate-
compensated/fixed-temperature type
thermal and photoelectric detector. It can
only be used as an area detector. It uses
either a DB-3S low profile mounting base, a
DB-X3RS mounting base with relay, or an
ADBI-60 audible base.
,+""&4$"&=$
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The ID-60I is an intelligent/analog ionization
detector for use in open areas at altitudes
of 0 to 4000 feet. It uses either a DB-3S low
profile mounting base, a DB-X3RS mount-
ing base with relay, or an ADBI-60 audible
base.
,+<""&4$"&=$
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The ID-60IH is an intelligent/analog ioniza-
tion detector for use in open areas at
altitudes of 3000 to 8000 feet. It uses either
a DB-3S low profile mounting base, a
DB-X3RS mounting base with relay, or an
ADBI-60 audible base.
,+""&4$"&=$
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The ID-60IA is an intelligent/analog ioniza-
tion high air-velocity detector for use in
open areas, computer facilities, and air
ducts at altitudes of 0 to 4000 feet. It uses
either a DB-3S low profile mounting base, a
DB-X3RS mounting base with relay, or an
ADBI-60 audible base.
,+<""&4$"&=$
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The ID-60IAH is an intelligent/analog
ionization high air-velocity, high altitude
detector for use in open areas, computer
facilities, and air ducts at altitudes of 3000 to
8000 feet. It uses either a DB-3S low profile
mounting base, a DB-X3RS mounting base
with relay, or an ADBI-60 audible base.
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The ID-60IB is an intelligent/analog ioniza-
tion detector for use in air duct applications
at altitudes of 0 to 4000 feet. It uses either
the AD-3I housing or the AD-3XRI housing.
,+/<""&4$"&=$
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The ID-60IBH is an intelligent/analog
ionization detector for use in air duct
applications at altitudes of 3000 to 8000
feet. It uses either the AD-3I housing or the
AD-3XRI housing.
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The ILI-1 is an intelligent/analog ionization
detector for use in open areas at altitudes
of 0 to 4000 feet. It uses either a DB-3S low
profile mounting base, a DB-X3RS mount-
ing base with relay, or an ADBI-60 audible
base.
 <""&4$"&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The ILI-1H is an intelligent/analog ionization
detector for use in open areas at altitudes
of 3000 to 8000 feet. It uses either a DB-3S
low profile mounting base, a DB-X3RS
mounting base with relay, or an ADBI-60
audible base.
 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The ILI-1A is an intelligent/analog ionization
high air-velocity detector for use in open
areas, computer facilities, and air ducts at
altitudes of 0 to 4000 feet. It uses either a
DB-3S low profile mounting base, a
DB-X3RS mounting base with relay, or an
ADBI-60 audible base.
 <""&4$"&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The ILI-1AH is an intelligent/analog ioniza-
tion high air-velocity, high altitude detector
for use in open areas, computer facilities,
and air ducts at altitudes of 3000 to 8000
feet. It uses either a DB-3S low profile
mounting base, a DB-X3RS mounting base
with relay, or an ADBI-60 audible base.
 /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The ILI-1B is an intelligent/analog ionization
detector for use in air duct applications at
altitudes of 0 to 4000 feet.  It uses either the
AD-3I housing or the AD-3XRI housing.
 /<""&4$"&=$
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The ILI-1BH is an intelligent/analog ioniza-
tion detector for use in air duct applications
at altitudes of 3000 to 8000 feet. It uses
either the AD-3I housing or the AD-3XRI
housing.
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The ILP-1 is an intelligent/analog photo-
electric detector that can be used as an
area or duct detector [ILP-1(d)]. It uses either
a DB-3S low profile mounting base, a
DB-X3RS mounting base with relay, an
AD-3ILP or AD-3XRILP duct housing, or an
ADBI-60 audible base.
 #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The ILPT-1 is an intelligent/analog rate-
compensated/fixed-temperature type
thermal and photoelectric detector. It can
only be used as an area detector. It uses
either a DB-3S low profile mounting base, a
DB-X3RS mounting base with relay, or an
ADBI-60 audible base.
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The ILP-2 is an intelligent/analog photo-
electric detector that can be used as an
area or duct detector [ILP-2(d)]. It uses
either a DB-3S low profile mounting base, a
DB-X3RS mounting base with relay, an
AD-3ILP or AD-3XRILP duct housing, or an
ADBI-60 audible base. The ILP-2 requires
MXL-IQ Rev. 3.0 or higher firmware.
 ""&.$"
The ILT-1 is an intelligent rate-compen-
sated/fixed-temperature type thermal
detector. It uses either a DB-3S low profile
mounting base, a DB-X3RS mounting base
with relay, or an ADBI-60 audible base.
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The LIM-1 is a loop isolator module that
isolates short circuits on MXL-IQ analog
loops. The LIM-1 operates in both Class A
and Class B circuits.
	+4+""&$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The MSI-10/20 is an intelligent manual
station designed to interface with an analog
loop. The MSI can be flush mounted or
surface mounted using the SB-5R mounting
box.
	+/4+/""&$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The MSI-10B/20B is an intelligent manual
station designed to interface with an analog
loop. The MSI-10B/20B can be flush
mounted or surface mounted using the
SB-5R mounting box.
	/,
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The MSI-B6F is an intelligent manual station
designed to interface with an analog loop.
The MSI-B6F is a single-action station;
when used with the MS-FD adapter, the
MSI-B6F is a double-action station. The
MSI-B6F can be flush mounted or surface
mounted using the MS-FB backbox.
	/,""&$$"	$
The MSI-MB6 is an intelligent manual
station designed to interface with an analog
loop. The MSI-MB6 is a single-action
station; when used with the MS-DA plate,
the MSI-MB6 is a double-action station.
The MSI-MB6 can be flush mounted or
surface mounted using the MS-SB
backbox.
	""&$$"	$
The MS-MI is an intelligent manual station
designed to interface with an analog loop.
The MS-MI is a single-action station; when
used with the MS-DA plate, the MS-MI is a
double-action station. The MS-MI can be
flush mounted or surface mounted using
the MS-SB backbox.
,+(,+($*,+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The TRI-60 series modules are intelligent
interface modules that interface direct
shorting contact devices with the analog
loops. The TRI-60 is a single-input module;
the TRI-60R is a single-input module with
an independently controllable Form C relay;
the TRI-60D is a dual-input module.
/,(/,($*/,
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The TRI-B6 series modules are intelligent
interface modules that interface direct
shorting contact devices with the analog
loops. The TRI-B6 is a single-input module;
the TRI-B6R is a single-input module with
an independently controllable Form C relay;
the TRI-B6D is a dual-input module.
/,**$3"%$*"
The TRI-B6M addressable interface module
interfaces direct shorting contact devices
with the analog loops. The TRI-B6M can
monitor a normally open or closed dry
contact and it can report the status of the
contact
	(($*""&
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The TRI-S/R/D series modules are intelli-
gent interface modules that interface direct
shorting contact devices with the analog
loops. The TRI-S is a single-input module;
the TRI-R is a single-input module with an
independently controllable Form C relay;
the TRI-D is a dual-input module.
7/,8$"7
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The CZM-1B6 Remote Conventional Zone
Module supports one zone of non-address-
able initiating devices in either Style D
(Class A) or Style B (Class B) configuration,
for a maximum of 15 compatible 2-wire
smoke detectors and an unlimited number
of shorting devices.
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The conventional devices described below
are available for use with the MXL-IQ
Control Panel.
The UL identifiers for compatibility are the
same as the model numbers.
=$
The DI-3 is an ionization detector for use in
open areas at altitudes of 0 to 4000 feet. It
uses the DB-3S low profile surface mount-
ing base.
<=$<&."*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The DI-3H is an ionization detector for use
in open areas at altitudes of 3000 to 8000
feet. It uses the DB-3S low profile surface
mounting base.
=$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9")
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The DI-A3 is an ionization high air velocity
detector for use in open areas, computer
facilities, and air ducts at altitudes of 0 to
4000 feet and at air velocities of 0 to 1200
feet per minute. It uses the DB-3S low
profile surface mounting base.
<=$<&.9")(
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The DI-A3H is an ionization high air
velocity, high altitude detector for use in air
ducts only at altitudes of 3000 to 8000 feet
and at air velocities of 300 to 1200 feet per
minute. It uses the DB-3S low profile
surface mounting base.
/=$
The DI-B3 is an ionization detector for use
only in air ducts at altitudes of 0 to 4000
feet. It must be used with a Series 3 air
duct housing (AD-3I or AD-3RI).
/<=$<&.
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The DI-B3H is an ionization detector for use
only in air ducts at altitudes of 3000 to 8000
feet. It must be used with a Series 3 air
duct housing (AD-3I or AD-3RI).
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The DT-11 is a thermal detector for use in
open areas. It uses the DB-11 low profile
surface mounting base or the DB-3S
mounting base with the DB-ADPT adapter.
#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The PE-3 is a photoelectric detector that
responds to a wide range of both flaming
and smoldering fire conditions. It uses
either the DB-3S low profile surface mount-
ing base or the AD-3ILP or AD-3XRILP air
duct housing.
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The PE-3T is a photoelectric detector with
heat sensor that responds to a wide range
of both flaming and smoldering fire condi-
tions. It uses the DB-3S low profile surface
mounting base.
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The PE-11 is a photoelectric detector that
responds to a wide range of both flaming
and smoldering fire conditions. It uses the
DB-11 low profile surface mounting base,
the DB-3S mounting base with the
DB-ADPT adapter, or the AD-11P/11PR
air duct housing.
##."1.
<$	
The PE-11T is a photoelectric detector with
heat sensor that responds to a wide range
of both flaming and smoldering fire condi-
tions. It uses the DB-11 low profile surface
mounting base or the DB-3S mounting base
with the DB-ADPT adapter.
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The PBA-1191 can detect light or dark
smoke buildup at distances between the
transmitter (X) and receiver (R) of 17 feet to
280 feet. The PBA-1191 can be used in a
variety of areas, including large, narrow, or
high rooms, and rooms with high air
turbulence. The PBA-1191 requires the
PBB-1191 base.
NOTE: Only one PBA-1191, and no
additional devices, can be connected to a
CZM-4 initiating zone.
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